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BBEJIEHUE

Lesnb 0cBOCHMS AUCUUIUIMHBI SBISIETCS OBJIA/ICHUE CTYJCHTAMH OCHOBHBIMU METO/IaMHU
TEOPUHU MHTEIUICKTYAJIbHBIX CHCTEM, IPHOOPETEHHE HABBIKOB TI0 HCIOJIb30BAaHUIO
MHTEJUICKTYaJIbHBIX CUCTEM, H3YyYEHHUE OCHOBHBIX METO/IOB MPEACTABICHUS 3HAHUNA U
MOJIETTMPOBAHUS PACCYKICHUH.

3amaun OCBOEHMS JUCHUIUIMHBI — NPUOOPETEHHE ONbITa MPAKTUYECKOM, MPOEKTHOU U
TBOPUYECKOM JIEATEIBHOCTH C HCIIOJIB30BAHUEM TOTOBBIX WHCTPYMEHTOB HCKYCCTBEHHOT'O
UHTEJUIEKTa, (DOPMUPOBAHHUE Y CTYJCHTOB MPEACTABICHUH 00 3((EKTUBHOM HCIOIb30BAaHUU
TEXHOJIOTUH NCKYCCTBEHHOTI'O HHTEIUIEKTa B MPO(ECCHOHATIBHOM cdepe.

HaumenoBanue NMPAKTUIECCKUX 3aHATHI

Ne Tembr | HaumenoBanue Tem nucuuiuinabl, | OObeM 4acoB N3 Hux mpaktudeckas
ﬁﬁ(;mrm WX KpaTKOE COJIepIKaHuE 000 | 300 MOJITOTOBKA, YacOB
5 cemecTp
1. AHaIu3 COBPEMEHHOI'0 COCTOSHUSA 4 2
00J1aCTH UCKYCCTBEHHOTO
WHTEIJICKTA
2. dopmanuzanus 3HaHUKA 4 2
Hcnonb30BaHNE CEMaHTUUECKHUX
CeTeU JJ1s MPEeJICTaBICHUS 3HAHU I
3. [TpencraBicHUe 3HAHMIA. 4 2
[TponykironHas Moienb
4, W3ydeHre mpUHIIUIIOB CO3/aHUS 4
MPOIYKIIMOHHBIX 0a3 3HAHUI
5. [TocTpoeHne OHTONOIMYECKON 6 2
moxenu B Protégé. Coznanue
KJIACCOB
6. [TocTpoeHne OHTOIOTUIECKOM 6
Mmozenu B Protégé. Onpenenenne
OKBHBAJICHTHBIX, HHBEPCHBIX,
TPaH3UTUBHBIX poOJiei (CBOWCTB) U
CO3JJaHUE LIEMOYEK PO
(cBOHCTB)
7. Pa3paboTka yaeOHOI SKCcTIepTHOM 8
CUCTEMBI
Wroro 3a 5 cemectp 36 6 2
Hroro 36 6 2




CTPYKTYPA U COAEP KAHUE IPAKTUYECKUX PABOT
IIpakTuyeckas padora 1.
AHaJIH3 COBPEMEHHBIX MPOrPaMMHBIX cpeacTB ¢ npuMeHennem MU

Heab 3ansTHs — cHOPMUPOBATH NPEACTABICHUE 00 COBPEMEHHBIX IPOIPAMMHBIX CPEACTB C
npumeHenuem M.
3amaum 3aHATHA:
-~ W3Y4YUTh JHUTEPaTypHbIE MCTOUYHHKH M MaTepHanbl M3 CeTH VIHTEepHET, CBS3aHHBIE C
HOPMaTHBHO-TIPaBOBEIMH OCHOBaMH Pa3BHTHSI HCKYCCTBEHHOTO MHTEIUICKTa B Poccuu u
MHpE;
- TPOAHAIM3MPOBATH MPUMEPHI TpuMeHeHus TexHosoruii MU B oOpa3zoBarenbHO# chepe.

3aaHus 17151 BHINOJHEHUS] H MeTOAUYeCKHEe PEKOMEH AU
3aganue 1.

W3yuuB nuTepaTypHble HCTOYHUKHU U MaTepHalibl U3 cetu MHTepHeT, 3anonHuTe Tabnuiy
«HopMaTuBHO-IIpaBOBBIE OCHOBBI PA3BUTHsI MICKYCCTBEHHOI'O MHTEJUIEKTa B Poccum»:

Ne | JoxymeHnt Hata Ccnt | Cpoku Hemu n Otserct | OcHO
H/ IIPpHUHAT JIKa pcajmsanuun | 3aga4yu BCHHBIC BHBIC
| us Ha (ecn B MYHKT
JIOKY | ©UMEIOTCS) peanusa | bl
MEHT 02078
1. | «HanmonanpHas
cTparerus
pa3BUTHUS
HCKYCCTBECHHOI'O

WHTEIUICKTa Ha
niepuos 110 2030
roja»

3aganue 2.

[ToarotoBeTe coobieHue (TEKCT U MPE3EHTAIINIO) O JIFOOOM U3 IIEPEUNCIIEHHBIX B TaOIUIe
3ananus 1 okyMeHTOB. BybTe roTOBbI pacckaszarh €ro rpyrie.

3aganue 3.

W3yuuB nuTepaTypHbIe HCTOYHUKHN U MaTepHaibl U3 ceTu MHTepHeT, 3amoinHuTe
cienyromtyto Tabnuny « HopMatuBHO-ITpaBOBbIE OCHOBBI Pa3BUTHSI HICKYCCTBEHHOT'O MHTEIIIEKTA
B MUpe» (MpUBECTH HE MEHee 7 CTpaH):

Ne | Crpana | loxyment | [lata Cpoku peanuszanuu [enu n 3anaun
1/ OpUHATUS | (€CTIM UMEIOTCS)
I
1. 1.1.
1.2.
2.
3aganue 4.

W3y4uB nuTepaTypHble HCTOYHUKH U MaTepUaibl U3 ceTy MHTepHeT, 3amnonHure
cnenyromyto Tabmuiry «IIpumepst Texnomoruit MU B Mmoeii npodeccnoHanbHOM ceper
(mpuBecTH 5- 7 TEXHOJIOTUN):

‘ Ne ‘ HasBanue ‘ Pazpabotun ‘ Bpewms ’ Omnucanne ‘ [Tpumepsr
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1/ | TEXHOJIOTHH | K TIOSIBIICHHS BO3MOYKHOCTEH WCTIOJIh30BAHUS
| TEXHOJIOTHUH | TEXHOJIOTUU | TEXHOJIOTHH TEXHOJIOTHH B
npodeccuoHaTbHON
chepe
1.
2.
3ananmue 5.

[ToaroToBsTe COOOIICHUE (TEKCT M MPE3EHTAIMIO) O JIFOOOM U3 MEPEYUCIICHHBIX B TA0JINIIC
3ananus 4 TexHonoruil. byabre roroBel paccka3aTh €ro rpylie.

Crenaiite BBIBOJI O MPOJICTaHHON paboTe.

Pexomenayemas quteparypa:

1. [TanbmoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTennekTyaibHble CHCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yuebnoe nocodue / C.B. [Taapmos. - Camapa : [ToBomkckwmii
rOCYy/IapCTBEHHBI YHUBEPCHUTET TeIeKOMMYHUKauuii u uHpopmaruku, 2017. - 195 c. - Kuura
HaxoauTcs B 6azoBoit Bepcuu DbC IPRbooks.

2. CricoeB, /I. B. BBenenue B Teopur0 HCKYCCTBEHHOTO HWHTEIJIEKTa : ydeOHOE
nocobue / JI. B. Cricoes, O. B. Kypunta, /1. K. I[Ipockypun. — Mocksa : Aii [lu Ap Menua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekct : anektponHbii // LudpoBoi
00pazoBarenbHbIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/108282.html

8.1.2. IlepeueHb NONONHUTEIBHON JIUTEPATYPBHI:

1. ABepuenkoB, B. M. Cucrema ¢opmupoBanus 3HaHuii B cpeae HHTepHeT
Mownorpadus / ABepuenkoB B. M. - BpsaHck : BpsSHCKHMIA TOCYZapCTBEHHBIH TEXHHYECKHUMA

yauBepeuteT, 2012. - 181 c. - Kuura Haxoaurcs B 6a3oBoii Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. 1. CucteMsl HCKYCCTBEHHOTO MHTEIJIEKTA : yueOHoe mocodue : [16+]
/ C. W. IlaBnoB. — Tomck : ToMckuii rocy1apcTBEHHBIH YHHBEPCUTET CHUCTEM YIIPaBJICHUS U
panguosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexxum nmocryna: mo moamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=208933

HNHTepHeT-pecypcebl:
http://www.iprbookshop.ru - 95C IPRbooks
http://biblio-online.ru/ - 3BC «Biblio-online.ru» nzparenscra «kOpaiity ONLINE»
http://www.intuit.ru - TaTepHeT-yHUBEPCUTET TEXHOJIOT U
IIpakTnueckas padora 2.
®opmanu3anus 3HaHUU. Mcnmosib30BaHne CeMAaHTHYECKHMX ceTel AJIA NMpeaCcTaBICHUA
3HAHHUH

Hean 3ansiTus — GOpMUPOBAHNE HABBIKOB IMOCTPOCHHSI CEMAHTHUYECKUX CeTed M (PpEerMOBBIX
MoJeeH.
3amauu 3aHATHS:
—  U3YYUTh PA3IMYHBIE CITOCOOBI IPEICTABICHUS 3HAHUIA;
- Hay4YUTBhCS CTPOUTh CEMAHTHYECKYI0 CeTh M (pEeHMOBYIO MOJIETh TMPEICTABICHUS
3HAHHUH.

33[{3]—[1/151 MAJISA BBINOJIHEHUA U METOAUYECCKUEC PEKOMECHAAUN

CeMaHTHYeckass CeThb — O3TO OJMH M3 CHOCOOOB TMpeAcTaBleHUs 3HaHUN. V3HauanbHO
CEMaHTHUYeCKasl CeTh OblIa 3aJymMaHa KaK MOJENb MPEJCTaBICHUS JOJITOBPEMEHHON MaMsTH B

5


http://www.iprbookshop.ru/
http://biblio-online.ru/
http://www.intuit.ru/

IICHUXOJIOTHMH, HO BIIOCJIICACTBHUH CTaJla OJHUM H3 CII0co00B MNpCaACTaBJICHUA 3nanuii B OC.
CeMaHTHKa — O3HAYaeT 061111/[6 OTHOLICHUA MEXKIOY CUMBOJIaMU U 00BEKTaMH U3 THX CHMBOJIOB.

Ha3Ha4YeHue

- AEPEBAHHbLIN,
bkl METe/I/IMYECKUN, N T.4.

AepeBAHHbIN

[Ipocreiimmii 0Opa3err CEeMaHTHYECKOHN ceTH

BepmuHb! — 3T0 00BEKTHI, TYyT'H — 3TO OTHOIIEHU. CeMaHTHYeCKasi MO He pacKphIBaeT cama
no cede KakuM 0Opa3oM OCYIIECTBISETCS NpelacTaBieHue 3HaHUU. [losToMy cemaHTHueckas
CeThb pacCMATpPUBACTCS KaK METOJ INPEACTABICHUSA 3HAHWW U CTPYKTypHpOBaHHs 3HaHUU. [Ipu
pacuIMpeHNH CEMaHTUYECKOM CeTH B Hel BO3HUKAIOT APYrHe OTHOILEHUS:

IS —A (mpunagnexut) u PART OF (siBisieTcst 94acThi0) OTHOIICHHE:

L[€JI0€ —> YaCTh.

Jlactouka IS — A ntuna, «aoc» PART OF «reno». Hanmpumep:

is-a is-a
IOKA JacToYKa ITUna
|
|
|
I
BIIaJeeT THEe3/0
I [ i part of
BECHa KPBLIbS
KOHeI|
OCEHb

Pacminpenue ceMaHTUUYECKON CETH

Morytr OBITP W JApyrde OTHOIICHHWS: BIaAceT. Torja ceMaHTHYeCKas CeTh pPACIIUpPSeTCs
uepapxuuecku (BeplInHa UMEET JIBe BeTBH). Kpome TOro, MOXKHO PAaCUIMPUTH CETh U APYTUM
OTHOIICHHEM:

MEepUo —> «BECHA — JIETOY.

[Tonyuaercs wmepapxuueckyro CTpykTypy mnonsaTHs HOKA MOXHO pa30ouTh Ha TOJCXEMBI.
Bonpmioit mpobnemol A7 CEeMaHTUYECKMX CETel SBISETCS TO, YTO PEe3yNbTaT BBIBOJA HE
rapaHTUpPYeT IOCTOBEPHOCTH, TAK KaK BBIBOJI €CTh MPOCTO HACJIEZJOBAHUE CBOIMCTB BETBH 1S-a.
Jns oTtoOpaskeHUsT HEpapXUYEeCKHX OTHOLICHWH MEXIy OOBEKTaMH U BBEICHUS EIHMHON
CEMaHTHKU B CEMAHTUYECKHE CETHU OBLJIO MPEIOAKEHO MCIOB30BaTh MpolenypHbie cetu. CeTh
CTPOUTCS Ha OCHOBE Kiacca (MOHSTHS); BEPIIMHBI, TyTH W TMPOLEAYPHl MPEACTABICHBI Kak
OOBEKTHI.

3ananue 1
Hcnonb3ys COOTBETCTBYIOMIME TYTH MOCTPOUTH CEMAHTUUECKYIO CETh, KACAIOIIYIOCS:
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1. reorpaduu kakoro-nubo peruoHa. J{yru: rocynapcTBo, CTpaHa, KOHTUHEHT, IIUPOTa.

2. NMUAarHOCTUKM TJa3HbIX 3a0oyieBanuid. Jyru: kareropuu Ooiie3Hel, MaTo(PU3NOIOTHIECKOE
COCTOSIHHE, HAOJIFOJCHUSI, CHMIITOMEI.

3. pacrmo3HaBaHUS XMMHUYECKHX CTPYKTyp. yru: ¢dopmyna BemiecTBa, CBOMCTBa BELIECTBA,
00acTb NIPUMEHEHMSI, MEPBI IIPEOCTOPOKHOCTH.

4. mpouemypbl TOHWCKa TIOJE3HBIX HCKOMAaeMbIX. Jlyru: HaMMEHOBaHHE HWCKOIAeMOro,
PacIoIOKEHNE MECTOPOKICHHS, TTyOMHA 3aJIeTaHus], METO/IBI JIOOBIYH.

5. cyneOHoli nponeaypsl. [yru: ropuandeckoe IO, COOBITHE, MEPhl BO3ICHCTBHUS, CIIOCOOBI
paccie0oBaHus.

6. pacrpenerneHusi MPOAYKTOB MO MarazuHam. Jlyru: HMCTOYHHMK CHAa0)XEHUWS, HAMMEHOBAaHUE
IPOAYKTa, CIIOCO0 TPAHCTIOPTUPOBKU, KOHEUHBIH MyHKT TPAHCTIOPTUPOBKH.

7. ompeeeHUs IPUHAIISKHOCTH KUBOTHOTO K ONPECIICHHOMY BUIY, THITY, ceMeicTBY. Jlyru:
MECTO OOUTaHUs, CTPOCHUE, OCOOCHHOCTH TIOBEJICHUS, BU/I TUTAHUSI.

8. kiaccupuKanMy TUIIEBBIX MPOJAYKTOB. Jlyru: HamMeHOBAaHWE MPOAYKTA, COCTABIISIFOIINE
4acTH, CI0cO0 IPUTOTOBIICHHS, CPOK XPAHEHUSI.

9. pacno3HaBaHMs ~TUIA KOMIIblOTepa. Jlyru: cTpaHa W3rOTOBHUTENb, CTaHAApTHAs
KOH(HUTypanus, 00IacTh MPUMEHEHHS, UCIIOIB3yeMOE IPOTPaMMHOE O0ecTieueHHE.

10. uepapxuueckoi crpykrypsl BJI. Jlyru: cucrema, cocTosiHue, Ha3HAYCHUE, B3aMMO/ICHCTBHEC
COCTABJISIOIIHX.

Hcnonb3oBanue (peiiMoB 17151 npeacTABJICHUS 3HAHUI
@peiimMbl - OMH U3 PAaCHpPOCTPAHEHHBIX (OPMATU3MOB INpejacTaBieHus 3HaHuil B OC. Opeiim
MOYKHO TIPEJCTaBUTh ce0e Kak CTPYKTYpPY, COCTOANIYIO U3 Habopa siueek - croToB. Kaxaplit ciot
COCTOUT U3 UMEHU U aCCOLMMPYEMBbIX C HUM 3HAU€HUH. 3Hau€HUs] MOTYT MpPEACTaBIATh cO00M
JAHHBIE, TPOIEAYPHl, CCBUIKA Ha Jpyrue (peiiMpl wim ObITh MyCTHIMH. Takoe MOCTpOeHHE
OKa3bIBaeTCsl OUYEHb YAOOHBIM Ui MOJEIUPOBaHMSA AaHAJOTMM, omucaHus olbnactel ¢
POIOBHIOBBIMH CBS3SIMH MTOHATHH H T.II.
JIro60i1 Gpeitm COCTOUT U3 HEKOTOPBIX COCTABIISIIOIINX, UMEHA U COJIEP’KaHUE KOTOPBIX OMHMCAHO
HUXKeE:
1. Umsa ¢dpeiima. D10 uneHTHUKATOp, MpUCBaUBAaeMbIid (peiimy, GpeliM TOIKEH UMETh UMS
YHHMKaJIbHOE B IaHHOHN (peliMOBOI CUCTEME.
2. msa cnota. 310 MACHTU(DUKATODP, IPUCBAUBAEMBIN CIIOTY; CIOT JOJKEH UMETh YHUKaJIbHOE
uMsi BO (peiimMe, K KOTOpOMYy OH MpHHAANeKUT. OOBIYHO HMMsI CJIOTa HE HECeT HHMKAKON
CMBICJIOBOM HAarpy3KH U SIBJISETCS JUIIb UACHTU(PHUKATOPOM JJAHHOT'O CIIOTA.
3. VYkaszatenu HacienoBaHUS. OTH YKa3aTelau KacalTcid TOJNbKO (PEWMOBBIX CHCTEM
UEpapXUYeCKOro THIA, OCHOBaHHbIE Ha OTHOLIEHHAX “abCTpaKTHOE-KOHKPETHOE”, OHHU
MOKA3bIBAIOT, Kakylo HHQopMaiuio o0 arpudyTrax CJIOTOB BO (peliMe BEpXHEro YpOBHS
HACJIEAYIOT CJIOTHI C TAKMMHM K€ UMEHaMM BO (peiiMe HUKHEro ypoBHSA. THUMHMYHBIE YKa3aTelu
HacienoBanust Unique (U: - yHukanpHbI), Same (S: Takoi xe), Range (R: ycranoBnenue
rpanui), Override (O: urHopupoBats) u T.1. U MOKa3bIBaeT, YTO (PpeiiM MOKET UMEThH CIIOTHI C
pa3HbIMM 3HAUEHUSMHU: S - BCE CIOTHI JOJDKHBI UMETh OJIMHAKOBble 3HaueHus, R - 3HaueHue
CJIOTOB (peliMa HMKHETO YPOBHS JOJDKHBI HAaXOAWUTHCS B Ipeneiax, yKa3aHHBIX 3HAYCHUSIMHU
cioToB (peitma BepxHero ypoBHs, O - mpu OTCYTCTBUU YKa3aHHs 3Hau€HHUE cioTa (peiima
BEPXHEr0 YpPOBHS CTAHOBUTCS 3HAUYE€HUEM CJOTa (peiiMa HUKHErO YpPOBHSA, HO B cCllyyae
orpezieNieHUs: HOBOTO 3HAYEHHUs CIOTOB (PpeiMOB HMKHUX YPOBHEH YKa3bIBalOTCS B KayecTBE
3HA4YECHUH CIIOTOB.
4. Yxa3zaHue THUNA JJaHHBIX. YKa3bIBAETCS, YTO CJIOT UMEET YUCIEHHOE 3Hau€HUe, JTUO0O0 CIYKUT
ykaszaTeneMm Japyroro ¢peiima. K THmaMm gaHHBIX OTHOCSTCS:
FRAME (yka3zatens), INTEGER (uensiit), REAL (neiicrButenshnsbiit), BOOL (0ynes), LISP
(mpucoenuuenHas mnpouenypa), TEXT (tekcr), LIST (cmucokx), TABLE (tabmnuma),
EXPRESSION (BbipaxkeHue) u zip.
5. 3nauenue cnora. IIyHKT BBOJa 3HaueHus cioTa. 3HAYEHHE CIOTA JIOJDKHO COBIAAATh C
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YKa3aHHbIM THUIIOM JAaHHBIX JTOrO CJOTa, KPOME TOrO JOJDKHO BBINOJHATBHCS YCIOBHE
HACJICJOBAHMS.

6. lemon. 3neck naercs onpenenenue aemonoB tuna I[F-NEEDED, IF-ADDED, IF-REMOVED
u T.A. /leMOHOM HasbIBaeTcsi IpoLedypa, aBTOMATHYECKU 3allyCKaeMas IpU BbIIOJHEHUU
HEKOTOPOTO YCJIOBUS. IEMOHBI 3aIyCKAIOTCs IIPU

oOpalleHnn K COOTBETCTBYHOIIEMY cloTy. Kpome Toro, AeMoH SBISE€TCS Pa3HOBHIHOCTBIO
IIPUCOEANHEHHOM NPOLIEIYPHI.

7. IlpucoenuuenHas npoueaypa. B kauecTBe 3Ha4€HUs CII0Ta MOXKHO HMCIIOJIb30BaTh IIPOrpaMMy
nporenypHoro tuna. Korga Mbel TOBOpHM, YTO B MOJETSAX IpPEACTaBICHUS 3HaHUN (peiimamu
OOBEIMHAIOTCSL MPOLEAYpHble M  JEKIapaTUBHblE 3HAHMUA, TO CUYMTAaeM JEMOHBI U
IIPUCOEANHEHHBIE NTPOLIEYPhI IPOLEAYPHBIMU 3HAHUSMHU.

OCOOEHHOCTBIO HEPapXUYECKOM CTPYKTYphl SBISETCS TO, 4TO HMH(popMmaius o0 aTpudyrax
¢peiima Ha BEepXHEM YPOBHE COBMECTHO HCIOJB3YeTCsl BCeMH (peiiMaMM HIDKHHX YpPOBHEH,
CBSI3aHHBIX C HUM.

Hanpumep: @peiimoBoe mpeacrapieHne KOHPEPEHIIUH.

KoHepeHL A
Aama
Mecro
Tena
IS-A IS-A
KOMMEPY eCK: T10 Pa3BHTHIO
HAama Hama
Mecro MecTo
Tema Toprorna Tema PazpHiHe
JOKTaMIHE JIOKMaAuHK
] IS-A
02.01.92 4 xoH}epeHIHA
Hama
Mecro KondepeHir-3an SK3EMITIAD
Tema
HormaquHe  AMaKo

[Ipumep ¢peiimoBoit Mmoaenu

Hepapxuueckue ppeiiMoBbIe CTPYKTYphl 0a3upyIOTCS HA OTHOIIEHUX IS — A Mexay
¢pelimamu, ONUCHIBAIOLIMMH HEKOTOPYIO KOH(pepeHuuto. Bee hpeiiMbl 10KHBI coiepKaTh
undopmarnuto o IATE, MECTE, HABBAHUU TEMbI, IOKJIAAYUKE. Takum o6pazom, Ha
camMoM BepxHeM ypoBHe omnpeneneH Gppeiitv KOHOEPEHIMAL.

Kongepenuuu pazaenstorcs Ha KOMMeEpUYECKUe U 10 pa3BUTHIO. OHU COCTaBIISAIOT JOUYEPHUE
¢peiimbl. B HUX MOTYT OBITH 100aBJIEHBI CJIOTHI: 00BEM TOPTOBIU U OIOKET.

3aganme 2.

Hcnionb3yst GppeiiMOBYI0 MOJENb TIPEACTABICHHS 3HAHUN peaTn30BaTh CTPYKTYPY OTHOIICHUH,
ONUCHIBAIOLIUE CIEYIOLINE CUTYaIUU:

1. sK3aMeH MO JUCIUIUIMHE 3a CEMECTp Yy MpPEnojaaBaTeNisi MPU COCTABJISIONINX: CEMECT),
HK3aMEH, IPENno1aBaTelb, OLICHKA, CTYJIEHT, 0JIy4aTh.

2. BEJIOMOCTh TIPH COCTABJISIONINX: JUCIUIUIHHA, CTYICHT, SK3aMEH, CEMECTp, IPeroaBareb,
OILICHKA.

3. KoH(pEepeHIIUs M0 KOMMEPYECKHM BOIPOCAM TIPU COCTABJISIONINX: JaTa, MECTO MPOBEICHUS,
TeMa, 11eJIb BBICTYIAOIIHE.

4. oJTydeHHEe OIEHKH MPU COCTABJISIONINX : TIPETOaBaTeNb, CTY/ICHT, OIICHKA, TTOJIy4aTh.
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5. HCTIONB30BaHMS M3CITUS MIPH COCTABJISIIONINX: OpraHU3aIus, pa3padoTka TEXHOIOTUYECKOTO
penieHus1, uccienoBanue «pu3naeckoro 3GdexTay, MeTOAbl CO3aHUS U3ACIIHUS.

6. undopmanmonHas crpykrypa b/l B MamIMHOCTPOCHHMH MpPHU COCTABISAIOMINX: (U3UUECKUE
3¢ (HeKThl, TSXHUYSCKUE PELICHUS, U3JCINs, OOBEKT IMOCTaBKHU H3JCIUs, IPUOOPHI M CTCHIBI,
HOPMATHUBHI.

7. xinaccu(uKanus MPOAYKTa MPU COCTABIISIONIMX: Ha3BaHUE, O0JIACTh MPUMEHEHHMS, CIOCO0
XpaHEHUs1, ClI0co0 TPAHCIIOPTUPOBKH.

8. ayauropus (OmUcaHHE) MPU COCTABJISAIONIMX: BMECTHMOCTh, Ha3HAYCHHE, COCTABIIAIOIIME,
MECTOHAX0KJICHHUE.

9. )KUBOTHBIH MHP IIPH COCTABIIAIONINX: BUJI, THII, Cpe/ia OOUTaHUs, 0COOCHHOCTH MTOBEIACHHUS.

Pexomenayemasi qureparypa:

1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTeIeKTyadbHbIE CHCTEMBI H
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yaeoHoe nocodue / C.B. ITanbpmos. - Camapa : [ToBoimkckuit
TOCY/IapCTBEHHBI YHUBEPCHTET TEeICKOMMYHHUKauii u uHpopmatuku, 2017. - 195 c. - Kuura
Haxoautcs B 6a3oBoii Bepcun DbC IPRbooks.

2. CricoeB, /I. B. BBenenne B TEOpHIO MCKYCCTBEHHOTO HWHTEIUICKTA : ydeOHOE
noco6ue / JI. B. Cricoes, O. B. Kypunra, /[. K. [Ipockypun. — Mocksa : Aii [Ilu Ap Menaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekcr : snexrponnsiii // Ludposoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/108282.html

8.1.2. [lepedeHb NOMOIHUTEIBHON JIUTEPATYPHI:

1. AsepuenkoB, B. M. Cucrema ¢opmupoBanusi 3HaHuii B cpeae MHTepHeT :
Monorpadus / AsepuenkoB B. W. - bpsHck : bpsHckuii TocynapcTBEHHBIN TEXHHYECKUN
yauBepcureT, 2012. - 181 c. - Kaura maxogurcs B 6azoBoii Bepcuu DbC IPRbooks. - ISBN 5-
89838-328-X

2. [MarsioB, C. M. CucteMbl HCKYCCTBEHHOTO MHTEILICKTA : ydeOHOe mocooue : [16+]
/ C. W. IlaBnoB. — Tomck : ToMCKHIf TOCYAapCTBEHHBIH YHUBEPCUTET CHUCTEM YIPaBICHHS U
pamuosnektponuku, 2011. — Yacte 1. — 175 c. — Pexxum mocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. 1. CucreMbl HCKYCCTBEHHOI'O MHTEJUIEKTA : yueOHoe nocobue / C. U.
ITaBmoB. — Tomck : ToOMCKHMN TOCYZApCTBEHHBIM YHUBEPCUTET CHUCTEM YIPABICHUS U
pamuosnektponuku, 2011. — Yacte 2. — 194 c. — Pexxum nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembl HCKYCCTBEHHOT'O MHTEIJIEKTA : yueOHOe nocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOx#HbIil dpenepanbubiit yausepcutet, 2016. — Yacts 1. — 123 ¢. :
CXEeM., Hn., Ta01. — Pexum JIOCTyTa: o MOJINCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

S, Cotnuk, C. JI. TIpoexkTpoBaHue CHCTEM HCKYCCTBEHHOI'O MHTEIUIEKTa : yuyeOHOe
nocobue / C. JI. CotHuk. — 3-e u3n. — Mocksa : UnTepHeT-YHuBepcurer MH(popMamoHHbIX
Texuonormit (MHTYUT), At [lu Ap Meama, 2021. — 228 ¢. — ISBN 978-5-4497-0868-7. —
Texcr : anexktponHsblit // Ludposoit obpazoarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html.

HNuTepHeT-pecypcebl:

1. Bopoiickuit ®@. C. NubopmaTuka. DHIMKIONEINYECKUN CIIOBAapb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHbIE HH(POPMALMOHHbIE M TEIEKOMMYHUKALMOHHbIE TEXHOJOTUU B
tepMuHax u ¢akrax. - M.: ®USMATIINUT, 2006. - 768 c. — JlocrymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. NBanoB B. OcCHOBBI HCKYCCTBEHHOT'O AHTEJIJIEKTA -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html
3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa; Y 4eOHO-METO . TTocodue. —

http://www.studfiles.ru/preview/2264160/



4, Caitt OcHOBBI nn -
https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Cob6oip b.B. Mndopmatuka: yuebnux/ b.B. Coboinb [u ap.] — Uzn. 3-e, nomons.
u mepepab. — PocroB w/Jl: ®enmkc, 2007. — 446 c. — MocrtynHo: http:/physics-for-
students.ru/bookpc/informatika/Sobol.rar

IIpakTHyeckas padora 3.
IMpencrasyaenune 3nanuii. [Ipogykuuonnas mojaesb

Heab 3ansaTuss — (OPMUPOBAHME HABBIKOB IIOCTPOEHHUS IPOAYKLIHOHHYIO  MOJEIb
IIpEJICTaBICHMsI 3HAaHUM B ITPEIMETHOM 00J1acTH.
3agaun 3aHATHA:
- paccMoTpeTh o01iee MPEICTaBICHHE O MPOAYKIIMOHHOW MOJIEIH;
— HAy4yuTbhCS PpEAIN30BBIBATH IMPOAYKLHUOHHYIO MOJENb IPEACTAaBICHUS 3HAaHUM B
pEeIMETHOM 00JIaCcTH.

38}13HI/IH AJId BBIMMOJIHEHUSA U METOAUYECCKUE PEKOMEHIAIUA

[Tponykuust — 310 mpemioxkeHue-oopaszen Bujna «Ecnu, To», MO0 KOTOPOMY OCYIIECTBISETCS
IIOUCK B 6a3e 3HaHUil.

B nponykiuu BbIIEISIOT JIEBYIO YacTh (HAYMHAETCA C «ECIW» U 3aKaHUMBAETCS MEPEN «TO») U
npaBylo (HauMHAeTcs Iocie «Toy»). JleBas 4YacTh MNPOAYKUMHU — aHTELENeHT — YCIOBHE
BBIIIOJIHEHMS IIPABOM 4acTh NpoayKuuu. [IpaBas 4acTh — KOHCEKBEHT — EUCTBUE, BBIIOJIHAEMOE
B ClIydae HaXOXXJICHMs 3JEMEHTOB, YJOBJIETBOPSIOIIMX JIeBOM uacTh. [lelicTBUE MOXKET ObITh
IIPOMEKYTOUHBIM M BBICTYNATh 3aTEM B KAa4eCTBE KOHCEKBEHTA WJIM LIEJIEBBIM, 3aBEPIIAIOLIUM
IpOLEAYpPY BbIBOJA.

AmnTenenent GpopmMupyeTcst U3 (aKToB, BXOIHBIX TaHHBIX 33a4l U JOTMYECKUX CBSI30K (M, WJIH,
He). KoHCeKBEHT MOKeT HpeiCTaBisATh U3 ceds JeiicTBUE MO0 M3MEHEHHIO (haKTOB, JIAHHBIX,
peKoMeHalnIo, penieHrue 3aaauu. Kpome atoro, mrobas NpoAyKIMs UMEET UMS U PUOPUTET,
OIIPEIEIAIOIINN [TOCIEN0BATEIBHOCTD IPOBEPKU MPOAYKIUN MAallIMHOM BBIBOJIA.

IIponykuuu OTpakaroT NPUYUHHO-CIEACTBEHHBIE CBS3H, KOTOPBIE M IIO3BOJISIOT YEJIOBEKY
INPUHUMATD pelIeHus], 6a3upysACcCh HA 3HAHUSAX M MPEAINOJIOKEHUSIX O TOM, UTO €CTh U YTO OyJeT,
€CJIM YTO-TO CAENAaTh.

IIpumep pewenus 3a0auu
3agaya. [TocTpouTh NPOAYKIMOHHYIO MOJIENb MPEACTABICHUS 3HAHUM B MPEIMETHONW 00IacTu
«Pectopany (moceleHrne pectopaHa).

Onucanue npouecca pewmeHus. [ ITOCTPOEHHs NPOAYKIMOHHONW MOJENIN MpPEACTaBICHUS
3HaHUI HEOOXOMMO BBIIOIHUTH CIIEAYIOIINE IIAru:

1) Onpenenuts LeneBble AEUCTBUS 3a/1a4H (SBISIOLUIUECS PELICHUSIMH).

2) Omnpenenutb NPOMEKYTOUHBIE JEHUCTBUS WJIM LENOYKY JAEHCTBUH, MEXIy HadaJlbHBIM
COCTOSTHUEM M KOHEUYHBIM (MEXKIy TEM, UTO UMEETCS, U LI€JIEBBIM JICHCTBHEM).

3) OnepeauTs yciaoBUs ISl KXKA0TO JEHCTBUS, TP KOTOPOM €ro IeJIecO00pa3HO U BO3MOXKHO
BBINIOJHUTH. ONIPEAETUTh TOPSAOK BBITOJTHEHUS ACHCTBHIA.

4) 106aBUTh KOHKPETHKH MPH HEOOXOAUMOCTH, UCXOISI U3 ITOCTABICHHON 3a/auul.

5) IIpeoGpa3oBaTh TOJYYECHHBIA TOPSAIOK JACHCTBUH M COOTBETCTBYIOIIHME WM YCIOBHS B
MIPOYKLIUH.

6) Jlns mpoBepku MpaBUIBLHOCTU MOCTPOEHUS MPOAYKLUUN 3aMycaTh HETMOYKH MPOAYKUUH, SIBHO
IIPOCIIEUB CBA3U MEXAY HUMH.

OTOT HabOp IIAroB MpeArnojaraeT JBUKEHUE MPU MOCTPOCHUU NPOAYKIIMOHHOW MOJEIH OT
pe3ynbTaTa K Ha4aJabHOMY COCTOSIHUIO, HO BO3MOYKHO U JIBUJKEHHE OT HAYaJIbHOI'O COCTOSIHUS K
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pesyabraty (maru 1 u 2).

Pemenue.
1) O6s3aTenbHOE IeHCTBUE, BBIOJIHIEMOE B pecTOpaHax — MOIVIONICHHWE MUIINM U €€ OIulaTa.
3HAa4YUT, €CThb YK€ [Ba IIENEBBIX JCUCTBUS «CHECTh MHILY» M «OIUIATHTB», KOTOPHIE
B3aMMOCBS3aHbI U CIEAYIOT APYT 32 APYTrOM.
2) Ilpexne yem uTo-1M0O0 ChECTh B PECTOpaHE, Ty/la HYKHO HPUITH, AOXKIATbCA OPHUIMAHTA U
caenath 3aka3. Kpome Toro, Hy>kHO BbIOpaTh, B KakOW HMEHHO pPECTOpaH MOWTH. 3HAUWT,
[EMoYKa NPOMEXKYTOUHBIX JCUCTBHI: «BBIOOp pecTopaHa W MyTh TyJa», «CIENaTh 3aKa3
opHUITHAHTY.
3) Ilpexnae 4eM UATH B PECTOpaH, HEOOXOAMMO YOEIUTHCS, YTO €CTh HEOOXOoAMMas CymMMma
neHer. Bpibop pecropaHa MokeT 00ycClaBIMBAaTbCS MHOTHMMH —TpUYMHAMH, BbIOEpeM
TEPPUTOPUATBHBIN MPU3HAK — K KaKOMY OJIFKE B TOT M MJIeM. B pa3HbIX pecropaHax paboTaroT
pasHble JIIOAM, TOSTOMY B 3aBHCHUMOCTH OT BbIOOpa pecTopaHa, OpHUIMAHTHI OyayT pa3HbIE.
Kpome Toro, pasHble pecTOpaHbl CHEIHATH3UPYIOTCS Ha Pa3HbIX KyXHSX, MOATOMY 3aKa3aHHBIC
Omona OyayT B pa3HBIX pECTOpaHax OTIMYAThCA. 3HAUUT BHayale UAyT JeHCTBUS,
MO3BOJISIONINE BBIOpATh PECTOpPAH, 3aTEM XapaKTEPH3YIOIUIHE PECTOpaHbI, a y)Ke IOCle 3aKas,
e/la, U oIljIaTa 3aKasa.
4) Ilyctp B 3amave OyayT paccMaTpuBaThCs JiBa pectopaHa: «BkycHas ema» u «BKycHSATHHA».
[TepBoiii —11a0 U 3aka3bpl MPUHOCAT OBICTpEE, YeM BO BTOPOM, BTOpOM —mwuiepusi. B mepBom
paboraet opunmant Ceprei, a Bo BTopoM oduimanTka Mapuna. [lerp —3T0 KIIMEHT.
5) Beiiire onrcanHoe MOXHO ITPeoOpa3oBaTh B CIEAYOIINE IpeIoxKeH s Thna «Ecmu, To»:
o FEcmu cybvekm xouem ecmb U y CYObekma ecmv O0OCMAMOYHAS CYMMA OeHee, Mo
cybvexm modicem noumu 8 pecmopat.
o Ecau cyowvexm baudice kK pecmopany «Brycnas eda», uem k pecmopany « Bkycuamunay u
cybvexm modicem noumu 6 pecmopan, mo cyovekm udem 8 pecmopau « Bxycnas eoay.
o Ecau cybvexm bnudice kK pecmopany «Bxycuamunay, yem k pecmopany « BkycHas eday u
CcyOBeKm Modicem noumu 8 pecmopau, mo cyovekm uoem 6 pecmopau « Bkycuamunay.
e FEcamu cyovekm udem 6 pecmopan «Brycuamuna» u 6 pecmopane «Bxycuamunay
pabomaem ouyuanm Mapuna, mo y cybvexma npunumaem 3axaz Mapuna.
e FEcmu cybvexm uoem 6 pecmopan «Bkycmas eda» u 6 pecmopane «Bkycnas eoay
pabomaem ogpuyuanm Cepeeti, mo y cyovexma npunumaem 3axasz Cepeell.
o FEcnu cyovexkm evibpan o6awoa u y cyowvekma npunumaem 3axkaz Mapuna, mo 3axa3
npunecym yepe3s 20 MuH.
e FEcnu cybvekm evibpan 6mwooa u y cybvekma npunumaem 3aka3 Cepeeti, mo 3axa3z
npunecym yepes 10 muH.
e Ecau 3axaz npunecym uepe3 20 mun. unu 3axaz npurnecym uepes 10 mun., mo cyowvexm
Modicem ecmb.
e Ecau cybvekm modcem ecmb, mo nocie eobl CyoObekm 00JIHCeH ONNAMUmMs 3aKds.

Beenem o6o3nauenus nis gpakros (D), neiicteuit (/1) u mpoaykuwmii (IT), Torna:
Cyo0next = Ilemp;

®1= cybvexm xouem ecmo;,

D2=y cybwekma ecmv 00CMAMOYHASL CYMMA OeHez,

D3= cybvexm bnudice k pecmopany « Bkycnas eoa», uem Kk « BKycuamunay,
D4=6 pecmopane «Bxycnamuna» pabomaem opuyuanm Mapuna,

O5=6 pecmopane «Bxycnas eda» pabomaem opuyuanm Cepeeli;

D6= cydovexm svibpan 621100a;

I 1= cybvexm mooxcem notimu 6 pecmopan;

H2=cyb6vexm uoem 6 pecmopan « Bkycuas eoa»,

H3=cybowexm uoem 6 pecmopan « BKycHamunay,
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4=y cybvexma npunumaem 3axas Mapuna;

H5=y cybvexma npunumaem saxas Cepeeii;

H6=3aka3 npunecym uepes 20 mumn.

H7=3axa3 npunecym uepe3 10 mumn.

J8=nocne edvi cyOvekm 00124cen oniamums 3aKas.

Jnis mpoAykuuii yCTaHOBUM MPHOPUTET (B CKOOKaX IMepell 3amsiToN, YeM BbIIIE PUOPUTET, YEM
paHbIIIe TPOBEPSETCS MPABUJIO).

114, @1 u ©2)=/1;

25, ®3u A1)= 12;

[13(4 , ve @3 u [1)= /13;

[T4(3 , 13 u ®4)= 14;

153 , A2 u ®5)=/15;

162 , 14)= 16;

172 , A5)= A7;

T18(1 , 16 nmu 17)= 18;

6) Jlnst orobpakeHust B3aUMOCBSI3U MPOAYKIIMIA mocTpoum rpad (puc. 1).

[T1 (5. ®1ud) )

EN

[ I 4.3 ]«/@f‘““ﬂ 113 (4. e ©3) |

@ @

(T5G. 121 ®5) | (43, 3rdd) )
¥ ) L2
@ @
(W) | - 614 |
(7
@ @
I8 (1. JI7 rom J16) A—/ﬂ
¥
@

Puc. 1. Cxema npoodykyuii npeomemnou oonacmu «Pecmopany.

3aganue 1

[TocTpouTh NPOIYKIMOHHYIO MOJIENb MTPEICTABICHHS 3HAHUH B IPeIMETHOM 06acTu:
1. «Aspomopt» (aucTeTdepcKasi).

. «Kenesnas nopora» (mpoaaxa OUIETOB).

. «ToproBelii IEHTP» (OpraHu3aIms).

. «ABTO3anpaBkay» (00CIyKHUBaHUE KIIUECHTOB).

. «YHuBepcuteT» (yaeOHBIN TIporiiece).

. «<MIuTepuet-kade» (opranuzanus U 00CITyKUBaHUE).

. «Typuctuyeckoe areHTCTBO» (paboTa ¢ KIMEHTaMu ).

. «KyxHs» (IpUrOTOBIEHUE MHUILN).

01N DN AW
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9. «bonpHUIAY (IpreM OOJIBHBIX).
10. «KunompokaT» (aCCOPTUMEHT U padoTa ¢ KIIMEHTAMH).

Pexomenayemas quteparypa:

1. [TanmemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTeIeKTyaabHbIE CHCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yuebHoe nocodue / C.B. [TaapmoB. - Camapa : [ToBommkckwii
TrOCYJapCTBEHHBIN YHUBEPCUTET TEJIEKOMMYHUKauii u uHpopmaruku, 2017. - 195 c. - Kaura
Haxoautcs B 6azoBoii Bepcuu ObC IPRbooks.

2. CeicoeB, JI. B. BBemenue B TeopHio HMCKYCCTBEHHOTO HWHTEJUIEKTa : Y4eOHOE
nocobue / JI. B. Cricoes, O. B. Kypunta, /1. K. I[Ipockypun. — Mocksa : Aii [lu Ap Menua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekct : anexktpoHHbii // LudpoBoi
00pazoBaTebHbIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/108282.html

8.1.2. IlepeueHb NONONHUTEIBHON JIUTEPATYPBI:

1. ABepuenkoB, B. M. Cucrema QopmupoBanusi 3HaHuil B cpeae HMHTepHeT :
Mownorpadus / ABepuenkoB B. M. - BpsHck : BpsHCKHMIA TOCYZapCTBEHHBIH TEXHHYECKHUMA
yauBepeuteT, 2012. - 181 c. - Kuura Haxoaurcs B 6a3oBoii Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOI'O MHTEIUIEKTa : ydeOHoe rnocodue : [16+]
/ C. W. IlaBnoB. — Tomck : TOMCKHI TOCYZapCTBEHHBI YHUBEPCUTET CHUCTEM YIPaBICHHS U
panguosnekrponuku, 2011. — Yacte 1. — 175 c¢. — Pexum nocryna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO UHTEIIEKTa : yuyeObHoe nocodue / C. U.
ITaBmoB. — Tomck : TOMCKHIM TOCYZApCTBEHHBIM YHHUBEPCHUTET CHCTEM YIPABICHUS U
panguosnekrponuku, 2011. — Yacte 2. — 194 c¢. — Pexum nocryna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembl HCKYCCTBEHHOTO MHTEIJIEKTA : yueOHOe mocodue : [16+]
/ H. E. Ceprees. — Taranpor : IOxublit henepanbuplii ynusepcurer, 2016. — Hacts 1. — 123 ¢. :
CXEM., HII., TaOII. - Pexum JOCTYyTIA: 10 TTOIITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=493307

S. Cotnuk, C. JI. [IpoekTupoBaHHe CHUCTEM HCKYCCTBEHHOTO MHTEJUIEKTA : yuyeOHOe
nocobue / C. JI. CotHuk. — 3-e m3n. — Mocksa : UaTepHet-YHuBepcuter MH(DOpMaIIOHHBIX
Texunonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Tekcr : anextponuslil / Lludposoit odpazoBarensubiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html.

HNHTepHeT-pecypcebl:

1. Bopoiickuit ®@. C. UHpopmaTuka. DHIUKIONEINYECKUN CIIOBapb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHbIE HMH()OPMAIIMOHHBIE M TEJIEKOMMYHHUKAI[MOHHbIE TEXHOJOTMH B
TepMuHax U ¢akrax. - M.: ®UIMATIIUT, 2006. - 768 c. — JocrynHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. HBaHoB B. OcHoBBI HCKYCCTBEHHOTO UHTEIIEKTa —
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOTI'O MHTEIUIEKTa; Y4eOHO-METOA. mocodue. —
http://www.studfiles.ru/preview/2264160/

4. Caitt OcHOBBI nn —

https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Cob6oinp b.B. Mndopmatuka: yuebnux/ b.B. Cobons [u ap.] — Uzn. 3-e, nomnons.
u mepepab. — PocroB w/J[: ®enmkc, 2007. — 446 c. — JocrtynHo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar
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IIpakTnueckas padora 4.
HN3yvyeHue NPUHUMIIOB CO31aHMs MPOAYKIIMOHHBIX 023 3HAHM I

Lesan 3aHsATHS — U3y4CHHE NMPHUHIIUIIOB M CIIOCOOOB co3[aHus 0a3bl 3HAHHWW MPOIYKIIMOHHBIX
OKCIIEPTHBIX CUCTEM, aHAIM3 METOIbI COKpAICHHs 0a3 3HAHUIA.
3agaun 3aHATHA:

- BriOpaTh npeaMeTHyI0 001aCTh IS TOCTPOSHUS 0a3bl 3HAHUI.

- Paszpaborate nepeBo mesnei 6a3bl 3HAHUM.

- Cosznatp 6a3y 3HaHUH JJ1s1 pabOTHI ¢ 000IOYKON «IKCTIEPTHAS CHCTEMa.

33[[3]-[1/[5[ AJIA BBIIMMOJTHEHUS U METOAUYECCKHUEC PEKOMECH AN

1. BeiOpare mpeamernyro oOiacts. IlpoBecTn ee aHanu3 M JIEKOMIIO3UINIO, BBIACIUB
IENIEBYI0 W HMCXOJHbIE BepmiuHbl. [locTpouTh nepeBo menedd. PaccuumtaTh MONIHOCTH 0a3bl
3HaHui. (MOXHO B3STh MPOYKITMOHHYIO MOJIENb, pa3paboTanHyo B j1/p Ne3)

2. B pesynbrare aHanmm3za jaepeBa ILielel PeopraHU30BaTh €ro, BBEIS MPOMEKYTOUYHBIC
BEPIIMHBI, COKPAaTHB TakuM o00Opa3oM MOIIHOCTh Oa3bl 3HaHWH. PaccuWrtaTh MOIydeHHYIO
MOIITHOCTh 0a3bl 3HAHUIA.

3. Cosnarp 6a3y 3HaHwmiA (0a3a 3HAHUI MOXKET OBITh JIONOJHUTEIIEHO YMEHBIIICHA 32 CUCT
UCKJTFOUCHHSI HEKOTOPBIX BETBEH JIepeBa PEIICHUI) UCIONb3yI0 000104Ky «IC». baza 3HaHui
A0JDKHA YAOBJICTBOPATH Tpe6OBaHI/I$IM IMOJITHOTBI U HEITPOTUBOPCUMUBOCTH.

3.1. CxauaTtb u pa3apxuBupoBats daiin ¢ «IC Divinus Expert Systemy

3.2. 3anyctuth 0605104Ky «9C».

3.3. Co31ath HOBBIN IPOEKT.

3.4. Buectu B 6a3y 3HaHUN UCXO/HBIE BEPIINHBI (ICTOKH) C BO3MOXXHBIMH 3HAUEHUSIMU
Y UCKOMOE 3HaueHue (CTOK).

3.5. Buecure B 0a3zy 3HaHM{ IpaBuia. 3aloJHUTE MCTOKHU IMpaBHJa C yKa3aHHMEM HX
3HAUEHUH U CcIeACTBUE ().

4. BeinonHuTe TecTUpoBaHue 0a3bl 3HAHUH.

5. ChopmupyiiTe 1epeBO PEIICHHUI U IePEBO IPABUII.

IIpumep
[TocTpoum mpocTyro 6a3y 3HaHMMH, KOTOpasi oTBeyaeT Ha Bompoc: «[loexaTs Ha paboTy
Ha aBTOOyce?» (cM. pucyHok 1.1). Mcrokamu 6a3el OyAayT SIBASTHCA: HAJIMYME JIEHET (ICHBIH),
HaJln4Me BpEeMEHM (BpeMmsi), KOJIMYECTBO M pa3zMmep Oaraxa (Oaraxx), Haquuue CUASYUX MECT
(cunsume mecra).
[TycTh HAIIMM UCTOKAM COOTBETCTBYIOT 3HAUCHUS:
1) Jlenbru — HeT, ecThb
2) Bpems — Mano, ectb
3) baraxx — manbIii, cpeiHUiA, OOJIBIITON
4) Cuasiune Mecta — HeT, €CTh.
LeneBoit BepmuHON OynmeT sBisAThCS: «lloexaTh Ha aBTOOyCe» CO 3HAUECHUSIMH — JIa,
HET, )KJ1aTh (KJaTh CIETYIOIIETO).
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oeXaTh Ha
aBToOyce

CHJATIHNC
MECTa

BpeMsi

Pucynox 1.1 — JlepeBo nieneit nist 6a3bl 3Hanuii «Iloexats Ha aBTOOyCE»

BosHukaetr Bompoc: a CKOJBKO MpaBWiI NOTpedyeTcs i peaiau3anuu 0a3bl 3HAHUU C
TaKUM JIEPEBOM IieJieii?

KonnuectBo mpaBun B 0a3e 3HaHHWI Ha3bIBAaeTCSI MOIIHOCTBIO 0a3bl, © MOXET OBITH
paccunTaHa 1o AepeBy LEIEH.

Jlis cTpyKTYypBl JiepeBa Liejieid, MPUBEJCHHOIO Ha PUCYHKE |, MOIIHOCTh CUUTAaeTCs
MyTeéM MNCPEMHOXKCHHA KOJIMYECTBA BCCX BO3MOJKHBIX BAPHUAHTOB II0 KaXXJAOMY HCTOKY. I[JISI
paccMaTpuBaeMoro npuMepa KOJIMuecTBa BApUaHTOB O BEPIIMHAM PABHBIL:

Henbru — 2
Bpems — 2
Barax — 3

Cungauue mecra — 2.

3HaYUT MOITHOCTH 0a3bl 3HAHUH paBHa = 2*2*3*2 = 24 npasua.

Ecnu npucMoTpeThesl K UMeEroIeMycsi Ha pUcyHke 1 JiepeBy Leneil, MOKHO MPUUTH K
BBIBOJY, UTO BEPIIMHBI «0arax» M «CHASYNE MECTa» JOTMUYECKH ONMMCHIBAIOT OJUH U3 aCIEKTOB
Bomnpoca «Iloexarb Ha paboTy Ha aBToOyce?». [103TOMy X MOXHO OOBETUHUTH OJTHOW OOIIEH
BEPIITNHON — KOMQOPT.

ITocne noGasneHus 1 HOBOM BepIIMHBI A€PEBO 1eNei n3MeHUTCs (pucyHok 1.2).

moexaTh Ha
aBToOyCe

KoMpopT

BpeMsI

CHISIHNC
MECTa

Pucynok 1.2 — JlepeBo 1ieineii ¢ npoMeKyTOYHBIMU BEPIIMHAMU

Bepmmna «xoMpopT» Ha3bIBAIOT MPOMEXKYTOUHOM, MOTOMY YTO HAXOIUTCS MEXIY
UCTOKaMU 0a3bl 3HAHWH U 1eneBoil BepiinHOW. OHa UrparoT BOSIKYIO POJIb: C OAHOH CTOPOHBI,
JUId BEpUIMH «0arax» M «CUASYUE MECTa» OHa SBISAETCA ILIEJEBOW, C APYrod CTOPOHBI Ul
BEPIINHBI «TI0€XaTh Ha aBTOOyce» OHa SBISETCS UCTOKOM.

HyXHO MOMHUTB, YTO UCTOKM 0a3bl 3HAHUN MOTYT BCTPEYaThCs TOJBKO B JIEBOM 4acTH
[paBUJjI, Lie€JeBas BEpLIMHA — TOJBKO B IIPABOM, a IMPOMEXYTOYHBIE B OJHMX IIPABHIIAX
BCTPEYAKOTCS B JIEBOM YACTH, a B IPYTrUX — B IIPABOM.
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MomHocth  0a3pl  3HAaHWUH, B KOTOPYIO BBEICHBI IMPOMEXKYTOYHBIC BEPIIUHEI,
PacCUUTHIBACTCA C yYETOM KOJIMYECTBA 3HAYCHHUH Yy MPOMEKYTOUHBIX BEPIINH.

Jl1st paccMaTpuBaeMoro npuMepa ojiHa MPOMEXKYTOUHAs! BEpIIMHA:

Komdoprt — He ynobHo, yn1o6Ho, cpenne — 3

Jlnst pacyera MOIIHOCTH YCIOBHO pa3o0ObeM 0a3zy 3HaHuil Ha 1Be yacTu. llepBas
O0OBEAMHUT BEPIIMHBI «Oaraxk», «CHUASYUE MECcTa» U «KOMPOPT»; BTOpas — «KOMQPOPT»,
«IICHBI'HY, «BPEMS» U «I10EXaTh Ha aBTOOYyCE».

Kaxxnas u3 wacreit nmpencrasisier co0oil 1epeBo nogo0HOe N300paKEHHOMY Ha PUCYHKE
1 ¥ UX MOIIHOCTH Oy/IeT PACCYUTHIBATHCS AHAIIOTHYHO.

MomHoCcTh nepBoi yacTu=2*3=6

MotHOCTh BTOpO# yacTu=2*2*3=12

OO01as MOIIHOCTh PAaCCYUTHIBACTCS KaK CyMMa MOIIHOCTEH, BXOJAAIIUX B HEE yacTeil,
T.¢. 6+12=18.

JlepeBo menel He Bceraa uMeeT NpaBwibHYI0 (opmy. CyIecTBYIOT JepeBbs IeieH, B
KOTOPBIX BEPIINHA-UCTOK MOKET 3aMBIKAThCS M Ha IPOMEKYTOUHYIO, M Ha I[EJICBYIO BEPIIHHY.

JlepeBo perieHuii MpenHa3HAYeHO MAJisi OTOOpaKeHHsS BCEX BO3MOXKHBIX BAapUaHTOB
oTBeToB 0a3pl 3HaHW. [l nepeBa nenel, n300pakKeHHOTO Ha pHUCYHKE 1.2, nepeBo pemieHui
npumetr cienyrommii Bun (pucynku 1.3 u 1.4). Ecniu mocMoTpeTh Ha MONYyYUBIIHECS JIEPEBO
PEIICHHI C TOYKU 3PSHUS JIOTUKH, MOKHO TIPUHTH K CIICTYIOIIUM 3aKITFOUCHUSM:

[ToexaTp Ha aBTOOYCE HEBO3MOKHO, KOT/Ia HET JICHEr (HEe KYMHUIIb OUIIET).

[ToexaTp Ha aBTOOYCE HY)KHO ceivac, eCJii Majo BPEMEHH U €CTh JICHBIH.

OTU co0OpakeHHsI ONPECISIFOTCS LETUKOM U MOJHOCTHIO IKCIEPTOM, COCTABIISIOIIUM
0a3y 3HaHW, © HOCAT WHIUBUIYAIBLHBIN XapakTep. AHAIN3 BEIBUHYTHIX MOJIOKESHUN TPUBOIUT
HAC K IOHUMAHUIO H30BITOYHOCTU JepeBa peuieHuil. HeHyXHble HaM BapuUaHTBl MOKHO
WCKIIIOUHTH U3 0a3bl 3HAHUN, OTCEKasi BETBU B JCPEBE PEIICHUMN.

JCHBI' U

Ja

Her
BpeMst 1oexaTh Ha aBTo0yce = HeT
Ectb
Maio
KoMpopT
moexaTth Ha aBToOyce = J1a
Cpenne
Y nobuo HeynoGuo
moexaThb Ha noexath Ha 1oexaTh Ha
aBToOyce = Ja aBTOOyCE = HET aBTOOyCE = K/IATh

Pucynok 1.3 — JlepeBo penienuii ass 1ueaeBoil BEpIIMHbBI
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CHUOAYHUC MECTA

Maubiit Cpennuii Bosbmioi Cpenunit Bonpmoi

KoMopT =
HEYT00HO

KoMpopT =
HEYT00HO

KoMopT =
cpenHe

KoMQopT =
cpesiHe

KkoMopT =
yInoOHO

KoMQopT =
y1oOHO

Pucynok 1.4 — JlepeBo pemieHuit anst mpoMexxyTouHoi Bepinabl «Kombopt»

B pesynbrare, konuuectBo mpaBui BMecto 6+12=18 nonyuurca 6+5=11.

IToctpoum nepeBo IpaBHiI, KOTOPOE IPEIHA3HAYEHO A M300pakKeHUs BCEX IpaBHII
6a3bl 3HaHui. Ecam 1t 6a3bl 3HaHUM ObUIO BBIOJHEHO COKpAIIEHUE JAepeBa pelieHui
(oTceueHbl BETBM), TO B JEPEBE IPABHJI MOABITCS IpaBwia (KPYKKH) K KOTOPHIM JHUHHUSIMU
IPUCOECTUHEHBI HE BCE UCTOKU (KBaJpaThl CIIEBa).

Pucynok 1.5 — [lepeBo npasui

Het
HeHbrH
Ecmb
A
i Het
v 4710 Iloexarthb
Mamsm
Bpena = Ta Ha
CThb
§ CpenuHit — apTo0yCe
aTh
22}
BonbuioH
YV ao6HO ! Y obHOo
m” CpemHe .8 HeynobH
EcTtb = |
£ o g
HeynoGHo Cpenae

[Tokaxem mpumep pabOTHI C MPOTPAMMHOIN 000TO0YKOM IS CO3AaHUS TPOAYKIIMOHHBIX
SKCTEPTHHIX cucTeM. 3amyckaeM ES.exe (pucynox 1.6).
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1 Divinus Expert System 1.7 - BesbiMAHHbilt

}r I“
E
g

Mpoekt Pegaktnposate Beisog 3Skcnoptnpasun  Cnpaeka

= 3KCNEpPTHaA CMCTEMA
MNepementoie
Mpaenna

»

-

Pucynok 1.6 — BHemnuii Bug 0005109KH AJ151 IOCTPOCHUS KCIIEPTHBIX CHCTEM

Jlo6aBneHre HOBBIX MTEPEMEHHBIX OCYIIECTBIISIETCS Yepe3 MyHKT MeHI0 «PemakTiupoBarthb
— Jlo6aBUTh NEpEeMEHHYIO» MO0 KOHTEKCTHOE MEHIO (MpaBOW KHONKOW MBI IO JEpPEBY
cieBa). B mosiBuBIIEiCS TaHETHN cripaBa HEOOXOAUMO YKa3aTh HAUMEHOBAHHUE TIEPEMEHHOM, BH]T
(BXonmHas, BBIXOJHAs WJIM IPOMEXYTOYHas), TMUII UM Habop 3HaueHWH. BxopHas nepemeHHas
MOJKET HCII0JIb30BAaThCs B MPABUIIAX TOJIBKO B JIEBOW 4acTH (IIOCBUIKE), BBIXOJHAS — TOJBKO B

IpaBoil (CIeACTBUN), IPOMEKYTOUHAsS! — U B JIEBOH, M IPAaBOH yacTax (pUCcyHOK 1.7).
S :

i Divinus Expert System 1.7 - BestiMAHHbIA* l :L (E=2000

Mpoekt Pegaktuposate Beiseg 3kcnoprnpasun  Cnpaeka

IE 3KCNEepTHaA CUCTEMA
El Mepemennbie
MoexaTs Ha asTobyce
leHbru
Bpems
barax
Cugaune mecra
Mpaenna

b

A

[Nepemenran
Haseanue Komaopt
Bua lﬂpomexy‘rouﬂan 'J
Tun [mmma“ v]
HeygoBHo
Cpepre
[ == [loBasuTe ] [ gPeAamwposaTb ] [ == Ypanute ]

[ © Beepx ] [ Q) Bumz I

Pucynok 1.7 — Hactpolika nepeMeHHbIX

Janee HeoOxoammo co3aath B obonouke «ESy» camy 6a3y npasui (pucyHok 1.8).
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5 Divinus Expert System 17 - Gessmmmnt® o ]| Pe—esommm o ceamm——
Mpoexkt Pegaktuposate Beisog 3kcnoprnpasun  Cnpaeka
El 3kcnepTHas cuctema » | Mpasuno
I Mepemennbie
H:
Moexath Ha asTobyce 33B3HNE Mpasuno 2 MoexaTs Ha asTobyce
Aexern
Bpemsa [ <= NoBasuts ] [ == Ypanute ]
Komdopt
Barax MepemerHan | PasHo | 3HaueHne |
| Cugaune mecta Derorm =
1l B Mpaeuna Bpema = Mano
(| Mpaswnno 1 Moexate Ha asToby
!
Ll
i
[ < NoBasuts ] [ == Ypanute
(
i MepemerHan 3raverve
Poear e s
ECIM (JeHrzu = Ecme) M (Bpema = Maao) TO ([oexamb Ha aBmoByce = [a) «
« m b 9 [ttt

Pucynok 1.8 — Jlo6aBneHne HOBOIro IpaBuiia

m

[IpotectupoBaTh paboTy 3KCIEPTHOM CUCTEMBI BO3MOKHO Yepe3 MeHI0 «BbiBoay (prcyHoK 1.9).

BoiGepute uens Koncynbiaunmi

Lene

T R ~

X Ormena

W OK

Pucynok 1.

9-— BBI60p eI KOHCYJIbTAllU! ITOJIb30BATCIIA

Jlanee He0OXOAMMO BBECTH 3HAYEHHS BCEX BXOJHBIX MepeMeHHBIX (pucyHok 1.10).

- z
Beopa 3HaueHuUa nepegguﬂpigi

|I P !!I

MepemerHan

3HayeHue

Oenrsri
R ~ |

,{OK

A Mponyex | | X Ormena

Pucynox 1.10 — BeiGop 3HaueHHs BXOITHOW IIEpEMEHHOM

CucremMa cama MpoOBEPUT BCE MPaBUiIa U BBAACT pe3yabTaT (pucyHok 1.11).
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S B
B Tpad coctoaHun . l =) Iﬁ

put JInput BIn|Input Cugaune mecra

OO

MoexInput BInjInput Cuaaune mecta

joJoJojxo

Starting consultation {deep mode)

Opening vertex. Links count: 4

Getting value: Oexbru = Het

Opening vertex. Links count: 4

Firing rule: Mpasuno 1 MNoexats Ha asTobyce
Sucess

MoexaTte Ha asTobyce = HeT

L
Pucynok 1.11 — Pe3ynbrar TeCTUpOBaHUS 3KCIEPTHOU CUCTEMBI

Pexomenayemas aureparypa:

1. [MamemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HWHTemnekryanpHble CHUCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yuebHoe nocodbue / C.B. [Taapmos. - Camapa : [ToBomkckwii
TrOCY/IapCTBEHHBI YHUBEPCHTET TEICKOMMYHUKanuii u uHpopmatuku, 2017. - 195 c. - Kuura
HaxoauTtcs B 6a3zoBoii Bepcuu IbC IPRbooks.

2. CoicoeB, [I. B. BBenenue B TeopHio HCKYCCTBEHHOTO HWHTEJUIEKTa : Y4eOHOE
nocobue / JI. B. Cricoes, O. B. Kypunta, [I. K. IIpockypun. — Mocksa : Al Ilu Ap Menua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekcr : snexrtponHbiii // Lludposoi
o0pa3oBaTeNbHbIN pecypc IPR SMART : [canT]. — URL:

https://www.iprbookshop.ru/108282.html

8.1.2. IlepedeHb NONONHUTEIBHON JIUTEPATYPBI:

1. AgepuenkoB, B. M. Cucrema dopmupoBanus 3HaHuii B cpene HWHTepHer :
Momnorpadus / AepuenkoB B. W. - bpsuck : BpsHckuil rocynapcTBeHHBIH TeXHUYECKHN
yauBepcureT, 2012. - 181 c. - Kaura maxogurcs B 6azoBoii Bepcuu DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnos, C. U. CucteMbl HCKYCCTBEHHOTO MHTEIUIEKTA : yueOHoe mocooue : [16+]
/ C. W. IlaBnoB. — Tomck : ToMCKHH TOCYZapCTBEHHBIM YHHUBEPCUTET CHUCTEM YIIpaBIICHUS U
paauosnexkrponuku, 2011. — Yacte 1. — 175 c. — Pexum pgocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. U. CucremMbl HICKYCCTBEHHOT'O MHTEIIEKTa : ydeOHoe nocodue / C. U.
ITaBmoB. — Tomck : ToOMCKHMI TOCYNAapCTBEHHBIM YHUBEPCHUTET CHUCTEM YIPABICHUS U
paguosnekrponuku, 2011. — Yacte 2. — 194 c. — Pexum pgocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4, Ceprees, H. E. Cuctempl HCKYyCCTBEHHOTO MHTEJUICKTA : yaeOHOe mocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOx#Hblil dpenepanbubiii yausepcutet, 2016. — Yacts 1. — 123 c. :
CXEM., HII., Ta0JI. - PexumMm JIOCTyma: 110 TOIIHNCKE. - URL.:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cotnuk, C. JI. IIpoekTrpoBaHue cucTeM UCKYCCTBEHHOI'O MHTEIIEKTa : yuyeOHoe

nocobue / C. JI. CorHuk. — 3-e u3n. — Mocksa : UnTepHet-YHuBepcuter MHbopMaimoHHbIX
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Texunonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Tekcr : snexkrponuslit / I{udposoit odpazoBarenshbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html.

HNHTepHET-pecypehbl:

1. Bopoiickuit @. C. Mupopmatuka. DHIUKIONEANIECKUN CIOBapb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHbIe HMH()OPMAIMOHHBIE M TEJIEKOMMYHHUKAI[MOHHBIE TEXHOJOTMU B
tepMuHax u ¢akrax. - M.: ®USMATIIUT, 2006. - 768 c. — JlocrynHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. NBanos B. OcHOBBI HCKYCCTBEHHOI'O HWHTEJJIEKTA -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa; Y4eOHO-METOA. mocodue. —
http://www.studfiles.ru/preview/2264160/

4, Cair OCHOBBI nn -

https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Cob6oinp b.B. Nndopmatuka: yuebnux/ b.B. Cobons [u ap.] — Uzn. 3-e, nomons.
u nepepab. — PocroB ©/Il: ®enmkc, 2007. — 446 c. — Hocrymuo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar

IIpakTuyeckas padora 5.
IHocTpoenue onTosiornueckoi mogeau B Protégé. Cosnanne kiaccos

Hean 3anaTus — chopMHUpOBaTh MPEACTABICHUE O MOCTPOCHUH OHTOJOTHYECKHUX MOJENeH B
cpene Protégé.
3apaum 3aHATHS:
-~ U3Y4YUTH 0OlIee MpeAcTaBlieHne O TOCTPOCHUH OHTOJIOTHUECKUX MOJIENIEH;
- H3Y4YUTh TEXHOJIOTHIO paboThI B cpene Protégeé;
- OMpeAeNnuTh MPEeIMETHYI 001acTh, CO3AaTh KJIACChl, OTHOLIEHHUS C HCIOJIb30BAHUEM
cucreMbl Protégé, a taxke Ha mpumepe coznanHor b3 paccmorpetrs monens RDF, sa3bik
OWL u cunrakcuc Turtle.

33}13HI/IH AJISl BBIIMOJTHECHUS H METOAUYECCKHE PEKOMECHAAUHA

Jlnst XxpaHeHus: 3HaHUN UCTIOJIB3YIOTCS Pa3HbBIE CTPYKTYPBI:

e yIpaBsieMble  CJOBapH: OOECIEYMBAIOT CMOCOO  OpraHu3alMK  3HAHWK  JJIs
MOCNEAYIOMIETO TOUCKA, HCIONB3YIOTCS B CXeMax MPEeAMETHON HWHIEKCAIuH,
MPEIMETHBIX pPyOpHKaxX, Te3aypycax, TAKCOHOMHSX W JPYTUX CHCTEMaX OpTaHH3aIiH
3HAHUM,

e TE3aypyChl: OOBEIUHSIIOT TEPMUHBI B TPYIIIIHI 10 ONPEICICHHOMY MPU3HAKY, HAIIPUMED,
C Y4ETOM TOXO0KECTH (CHHOHUMBI),

e TaKCOHOMHH: KAaTETOPHUPOBAaHHBIC CJIOBAa, YIOPSJIOYCHHBIE TI0 HEPAPXHUECKOMY
MPU3HAKY,

e oOHTOJOTHHU: (OpPMATBLHOE ONHCAHWE 3HAHWA W3 KaKOro-TO JOMEHa (IpeIMEeTHOM
00JacTH) ¢ Y4eTOM HUMEIOIIUXCS CIOKHBIX TPaBHI U CBSI3eH MEXAy JIIEMEHTaMH,
MO3BOJISFOIINM CJIeJIaTh aBTOMAaTHYECKOE U3BIICUCHHE 3HAHU,

e JlaTaceThl: HAOOPHI MAIIMHOYUTAEMBIX JAHHBIX.

OHTOJIOTHU CITY)KAT JUIS CUCTEM OpTaHW3allid 3HAHWWA M MPUMEHSIOTCS B TEX 001acTsX, TIe
TpeOyeTrcss 0OHAPYX UTh HOBBIC (DAKThI, BHISIBUTH CKPBITHIE B3aHMMOCBS3M MEXAY JJIEMEHTaMU
(HampuMep, peKOMEHJATeIbHbIC M JKCIIEPTHBIC CHCTEMbI). DTO aJbTePHATHBA KIIACCHYCCKHM
0a3aM JaHHBIX, KOTOPBIC UCIIONIB3YIOT «THIOTE3Y 3aKPBITOTO MUPa», KOTJa BCe, Yero HET B O6aze
JAHHBIX — HE CYIIECTBYeT. B MPOTHBOIOIIOKHOCTh 3TOMY OHTOJOTHH HCIOJIB3YIOT «THIIOTE3Y
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OTKPBITOTO MHpPa», TO €CTh €CIM Yero-ro HeT B 0a3e 3HaHMU, TO 3TO HE O00s3aTENbHO HE
CYIIECTBYET, a TPOCTO HE OIHCAHO.

CucreMbl opraHu3aluy 3HAaHUM Ha OCHOBE OHTOJIOTMM YK€ OYEHb pacHpOCTPAHEHBbl U
UCIOJIB3YIOTCSL BO MHOTHX OTpacisix. Camblil sipkuii npumep 31o knowledge graph ans mowucka
uHpopmaniun B MHTepHeT, Onaromapss 3TOH TEXHOJIOTMM KadecTBO ITIOMCKA CTal0 OYEHBb
BBICOKUM.

B maremMaTnueckoM OCHOBAaHUHM OHTOJIOTUM JICKHT TaK Ha3bIBacMas ACCKPUIITUBHAA JIOTUKa
(pa3zmen MareMaTWKHW), TMpeanoJiararomas, 4ro Jobas wuHGOpManus, BBICKA3aHHAS Ha
CCTCCTBCHHOM A3BIKEC, MOXCT 6I>ITB npeaAcCTaBJICHA B BUAC LECTIOYKH TPUILJIICTOB!

Ob6bekT

— npeaukat

OTpeIBOK U3 CTUXOTBOpeHUs «J{oM, koTOopbIit mocTpomn Jixex...» (nep. C.5. Mapiaka).
Bot nom,
Koropsrii noctponi Ikek.

A 5TO MIIIeHHIIA,

Kortopas B TEMHOM 4y/1aHe XpaHHUTCH
B nome,

Kotopsiii nmoctponn xek.

OnucaHHble B CTUXaX OTHOIICHUS MCXKAY Pa3IMYHbIMH CYIIHOCTAMH Mbl MOXKEM IPCACTABUTL B
BUJC€ OHTOJIOI'HNH.

XPaHWTCA B

OnTonorust mpencTaBisieTcs B BHAe Tpada, BEpIIMHBI KOTOPOTO 3TO CYIIHOCTH, a pebpa —
OTHOIIEHHS MKy CYIIHOCTAMHU. CUnTaeTcs, 9To J1I000€ YTBEP)KICHHE Ha ECTECTBEHHOM SI3BIKE
MO>KHO TMPEACTABUTh B BUJE MPOCTHIX MPEATIOKEHUN, U3 KOTOPBIX MOXKHO M3BJI€Yb CYIIHOCTH U
oTHomieHuss Mexay HuMmH. Ecte nBa ocHoBHBIX mHCTpymMeHTa: RDF (Resource Description
Framework) mmun OWL (Ontology Web Language). OWL 1no3BOJseT IONOJHUTENHHO
OTHUCHIBATh JIOTUYECKHE TpaBWiIa Haja JaHHBIMH. OHTOJOTHH (B OTJIMYME OT OOBIYHBIX 0a3
JAHHBIX) TIO3BOJISIOT HAXOJUThH CKPBITHIE AaHHbIE. OOBIYHBIE XOPOIIO MOAXOASAT AJIS MOUCKA
KOHKpeTHOW WH(popMmanmu, a 0a3bl 3HaHWH HYXHBI TaM, TJle HAJO BBISABISATH HOBBIC 3HAHMSA,
HaIpUMep, B CUCTEMaX MOAIEPKKH MPUHATHS PEIICHU (IKCIEPTHBIX CUCTEMAX ).
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Cuna OHTOJOTMH TMPOSBISIETCS B TOM Cllydae, €cld HOAPOOHO M KAdyeCTBEHHO OIMCAHBI
B3aMMOCBSA3M MEXKIy €€ DJJIEMEHTaMH, C HCIOJIb30BaHUEM MAaTEMAaTHYECKOTO amrmapara
JECKpUIITUBHOW joruku. Hampumep, Uil OTHOLIEHMM MOXHO 3aJaTh MX CBOMCTBA
(yHkumoHanbHOE, TpaH3UTUBHOE, peduexkcuBHoe). M TOorma MOXXKHO aBTOMAaTHYECKH U3
OHTOJIOTHH H3BJIEKATh (DAKThI, TOT MPOILECC HA3bIBACTCS PU3OHMHI (reasoning), €CTb TUIIOBBIE
QITOPUTMBl PU30HUHIA, OCHOBaHHble Ha rpadax. Bo3Mo)kHble NpPUMEHEHUS: YTOYHEHUE
XapaKTEPUCTHK OOBEKTa M BBHIJCICHHE W3 HAOOpa TMOXOXKUX OOBEKTOB YHUKAIBHOTO, MOUCK
IIOXOXKHX OOBEKTOB, «IIOHMMaHUE TEKCTa» M OTHECEHUE TEKCTa K OIpEeJesIeHHOMY Kilaccy,
nomomts B NLP 3amauax (NER, Relation Extraction), aHain3 KOpHEBBIX NMPUYMH, BBISBICHUE
NaTTepHOB B JaHHbIX. HawmbGosee mnomynspHbI pedakTOp OHTONOTHMH, MOJIEPKUBAIOLIUM
pu3oHUHI, 3TO Protégé. CymecTByloT M Jpyrue HMHCTpyMeHThl, Hampumep: IBM Watson,
Wolfram Alpha.

Coznianue mpotecca OHTOJIOIMI OOBIYHO BBIOJHAETCS BPYUHYIO, CHJIaMU dKciepToB. OJHAKO
€CTb M INpHUMEPbl ABTOMAaTU3MPOBAHHOI'O CO3/IaHUS OHTOJOIMH Ha OCHOBE HMMEIOIIMXCs 0a3

3HaHuid. OTKpBITHIE rpadbl 3HaHUH (TI0 cocTosiHUIO Ha KoHer 2021 roxa, mo nanueiM The Linked
Open Data Cloud):

e DBpedia;

e Yago + wordnet.princeton.edu;

e WikiData;

L OTKpLITBIe 0asbl 3HaHHﬁ, B TOM 4YHCIC INMPCAMCTHBIC KW OTPACJICBBIC 0asbl 3HaHI/II71,

Hanpumep, meaununa: BioPortal, Bio2RDF

OnucanHble BHIIIE HHCTPYMEHTBHI COJEPXKAT Ppa3IMYHbIE METOABI PabOTHl C OHTOJOTHSIMH.
OpnHako HanboJsee NOMyJspHBIM HHCTPYMEHTOM siBisieTcs: Protégé.

[Tporpamma Protégé nnst co3ganusi, peJakTUPOBAHUS U MCIIOIb30BaHUS OHTOJIOTMH pa3paboTaHa
B CT3H(pOpPACKOM YHHMBEpPCHUTETE, pacHpoCTpaHseTcss OecIlIaTHO, €€ MOXKHO CKadaTh cebe Ha
KOMITBIOTEP IO CChLIKE, JIMOO BOCMOIb30BaThcsi Web-sepcueit. Ha odwurmansHoOi cTpaHuile
MOXKHO CKayaTb apXWB [yl MCIIOJb30BaHMS Ha JIOKAaJIbHOM KoMmmbloTepe. BaxkHO oOpaTtuth
BHHMaHUE Ha ONEPAIMOHHYIO CUCTEMY U pa3psaHOCTh mporeccopa (64 umu 32). AxrtyanbHas
Bepcus Protégeé - 5.5, mpu HE0OX0AMMOCTH HCTIONIB30BaHUS 32-pa3psJHON BEpCUH HAJ0 BHIOpATh

Oosee HU3KYIO Bepcuto Protégé, nanpumep 4.3. @aiin apxuBa BBITVISIIUT CIASAYIOMUM 00pa3oMm.
| Protege-5.5.0

iHaA MoaennTsca Bua
™ » 3toT komnbioTep ¥ [lokymenTtsl » Tools » Protege » Protege-5.5.0
Wns [Nata nameHeHus Tun Pazmep
app 29.10.2021 12:29 MNanka c palinamm
bin 29.10.2021 12:29 Manka c palinamm
bundles 29.10.2021 12:29 Manka ¢ daitramm
conf 29.10.2021 12:29 Manka c dpainamm
jre 29.10.2021 12:29 Manka c dainamm
plugins 29.10.2021 12:29 Manka c daitnamm
‘ﬂ Protege.exe 29.10.2021 12:29 MpuaoxkeHune 130 Kb
A Protege.exe — Apbik 29.10.2021 12:30 Apabik 2 Kb
Protege.l4j.ini 29.10.2021 12:29 MNapameTpel KOHGUIY... 1 Kb
= run.bat 29.10.2021 12:29 MNakeTHel daitn Win... 1 Kb

MoHO pazapXuBUpOBaTh B JOOYI0 Mamnky M 3amycTuTh Qaitn Protégé.exe. Temepb MOXHO
HAYMHAThH CO37aBaTh OHTOJIOTHH.

PexomeHaaunu o BHINOJHEHUIO J1A00PATOPHOM padoThlI.
Coznanue u paszpabotka oHTonoruéi ¢ momompio s36ikoB RDF/RDFS u OWL, a takxe
BeimostHeHHe SPARQL-3ampocoB Bo3MOKHEI B peakTope Protégé .
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https://protege.stanford.edu/products.php
https://webprotege.stanford.edu/

<4 learning (http://www.semanticweb.org/vvafontologies/2017/0/learning) : [http://www.semanticweb.org/vva/ontologies/2017/0/untitled-ontology-29]

B =

File Edit View Reasoner Tools Refactor Window Ontop Help

E

'@ learring (ht

w.semanticweb.org/vva/fontologies /20170 learning)

Active Ontology x | Classes x | Object Properties x| Data Properties x| Individuals by class x| OWLViz x | OntoGraf x| SPARQL Query x|

=)

Ontology header:

Ontology Version IRT

Ontology imports | Ontology Prefixes |~ General class axioms

Ontology IRT http:/fwww.semanticweb. org/vva ontologies 20 17/0 learning

I E@EJ Ontology metrics:

Metrics

Axiom

Logical axiom count
Dedaration axioms count
Class count

Object property count
Data property count
Individual count

DL expressivity

Class axioms

SubClassOf

m

Walue

http:/fwww.semanticweb.org fvvajontologies,/2017/0 flearning #

http: {fwww.w3.0rgf2002/07 fowl

http: {fuvew. w3.0rg 199902/ 22rdfsyntax-ns#
http:/fwww.w3.0rg/2000/0 1/rdf-schema®

http: {fuwww.w3.org/XML/ 1998 /namespace

Mo Reasoner set. Select = reasoner from the Reasoner menu

Tl

Show Inferences

HEOOXOOUMBIX BKJIAJIOK.

Puc.1. Penakrop onronoruii Protégé
Ilepen co3gaHueM OHTOJOIMM HEOOXOAMMO HACTPOUTH OTOOPa)KEHHE B OKHE MPOrpaMMbl

<4 learning (http://www.semanticweb.org/vva/ontologies/2017/0/learning) : [http://www.semanticweb.org/vva/ontologies/2017/0/untitled-ontology-29]

File Edit View Reasoner Tools Refactor |Window| Ontop Help

m

10

ALH(D)

> @ learning {http: ffam. Views D
Active Ontology x| Classes = | Object Prope Tabs * ¥ Active Ontology L SPARGL Query =
Ontology header: Trerz o e Entities MEEEY Ontolog
. v Classes .
Ontology TRT htip: /fwww.cemanticy Delete custom tabs... 7 Metrics
- Object Properties
Ontology Version IRT Import tab... L . ] Axiom
Export current tab... ¥ Data Properties Logical axiom count
Annotation Properties i
Reset selected tab to default stat (Class matrix Coes ot
eset selected tab to default state .
v Individuals by class Object property count
. : Data property count
Capture view...
i gy m: Individual count
Timestamp log / console Individuals matrix DL expressivity
v OWLViz
e 2z Class axioms
DL Query
Look & Feel OWLAX SubClazsOf
Refresh user interface RORRIEE
Ontop Mappings
SWRLTab
- - - v OntoGraf
Ontology imports | Ontelogy Prefixes | General class axioms
Ontology pr Ontop SPARQL
Debugger
L L
SQWRLTab
Prefix Value v SPARQL Query
http:/faww. semanticweb. o Ontelogy Differences
owl http: /fwww.w3.org/200 207 oW
rdf http: /foww.w3.0rgf1999/02/22-rdf-syntax-ns =
rdfs http: /fwww.w3.0rgf2000,/01 rdf-schema#
xml http: /fwww.w3. org XML/ 1995 fnamespace

No Reascner set. Select a reasoner from the Reasoner menu Show Inferences

MEEE

Puc.2. Bei6op oToOpakaeMbIX BKJIaJOK

Ha3nauenue Bkiagok:
- Active Ontology — orobpaxenune IRI, oOmmMx XapakTepUCTHK (KOJMYECTBA aKCHOM,
KJIaCCOB, CBOMCTB, OOBEKTOB M T.II.) U aHHOTAI[MH OHTOJIOTHH;
- Classes — mpocMOTp U pelakTHPOBAHKE KITACCOB,;

- Object Properties — mpocMOTp W pemakKTHPOBAHHE CBOWCTB-OTHOIICHUI

HHIUBUIAMHU;

MEXITY

- Data Properties — mpocMOTp U pelakTHPOBAHUE CBONCTB-IaHHBIX HUHIUBHIOB;
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- Individuals by class — mpocmoTp u pegakTUpOBaHHE OSK3EMIUIIPOB KIIACCOB
(MHAWBUIOB);
- OWLVis u OntoGraf — Bu3yanu3anus OHTOJIOTHH B BUJe rpada;
- SPARQL Query — BbITTOTHEHUE 3aIIPOCOB.
Knaccrer co3marorest Ha Bkiaake «Classes». J1o0aBUTh HOBBIN (YAATUTh UMCIOIIHUICS) KIace
WIA TOJKIACC MOXKHO C IOMOIIbEO KHOIOK MaHEIM HWHCTPYMEHTOB WJIM BbIOOpa MyHKTa
KOHTEKCTHOTO MEHIO.

<4 learning (http://www.semanticweb.org/vva/ontologies/2017/0/leaming) : [http://www.semanticweb.org/vva/t logies/2017/0/untitled logy-29] =&
File Edit View Reasoner Tools Refactor Window Ontop Help
[7 < J ® learning (hti; emanticweb, org/vva/ontologies/2017/0 flearning v | Search... "A

Active Ontology x Classes x  Object Properties x DataProperties x Individuals by class x OWLViz x OntoGraf x SPARQL Query x
Class hierarchy | Class hierarchy (inferred) Annotations = Usage

MaHeAb UHCTPYMEHTOB | Asserted v show: [V] this (V] dsjonts [V] named subjsuperdasses

= ® owl:Thing Found 14 uses of npenogasarens
rpynna = npenogasarenb
AMCUMNNWHA npenopasatens
kadenpa npenogasatens SubClassOf yenosek
yenosek
-
ALl # 4 npenopasarennl
cryaent Add Subclass t © @ npenogasatenb2
Add Sibling Clas t t+ # 4 npenopasarenp3
Add Subclasses... =/ W npenoaaer

mmnpenogaeT Domain npenoaasatens
Change IRI (Rename)... Ctrl+U

Copy sub-hierarchy as tab indented te

Duplicate class... Ctrl+Shift+C
Convert to primitive class Ctrl+P 3
yenosexk
Convert to defined class Ctrl+D

Make primitive siblings disjoint Ctrl+)

Remove disjoint classes axioms for subclasses...

@ npenopasarennl
@ npenopasarenn2

m

m

No Reasoner set. Select a reasoner from the Reasoner menu  |V/| Show Inferences

Puc.3. Briagka «Classes»

B OWL 06a30BbIM KJ1aCCOM, HA OCHOBE KOTOPOTO CO3JAIOTCS KJIACChl OHTOJIOTHH, SIBIISETCS
knacc «owl:Class». OcTtanpHble KIACcChl IO OTHOIICHHIO K HEMY SBISIOTCS JIOYEPHUMHU
noakiaccamu (anri. Subclass). Kiaccer ogHoro ypoBHs umepapxuu B Protégé HaswiBaroTCs
ponctBennbiMu (anrd. Sibling Class).

Ha Bxnagke «[lpumenenue» (anrn. Usage) s kiacca, BBIIEICHHOTO B HEpPapXHH,
0TOOpa)xkaeTcs ero CBS3b C POAUTEIHCKUMU U IOUEPHUMH KJIacCaMH, €ro CBOMCTBA, IK3EMILISPhI
U T.I.

B mpaBoit HwkHed mnaHenu «Omnwucanue» (aHri. Description) MOXHO — yKa3aTh
JIOTIOJTHUTEIIFHBIE XapaKTePUCTUKU Kilacca. Hampumep, ero SKBHBaJIEHTHOCTH JIPYTUM KilaccaM
(anrn. Equivalent To) uiam HEBO3MOXHOCTh MPHHAJJICKHOCTH SK3EMIUIIPOB Kiacca APYTUM
kiaccaM (anrii. Disjoint With) — 3anpeT MHO>KeCTBEHHOT'O HaCIeOBaHUSI.

CaoiicTBa KJ1accoB U UX dK3eMIUIsIpoB (mpenukatsl RDF-Tpoek) nensiTcst Ha qBa BUAA:

- cBoiicTBa-OoTHOIIEHHUs1 3amatoTcs Ha Bkiaake «Object Propertiesy m ompenenstor
HEKOTOpBIC OTHOIICHHUS MEXAYy IBYMS WHAMBHAAMHU (IK3EMIUIIpaMH KIAccoB), T.e.
cyobexToM 1 00bekToM RDF-Tpoiiku OyayT MHAUBUIBI;

- cBOlicTBa-IaHHbIE 33/1al0TCs Ha BKIaake «Data Properties» u onpenensroT HEKOTOphIe
(dakTHYECKHEe XapaKTEPUCTHKH WHIWBUAOB (IK3EMIUIAPOB KIIACCOB), T.€. CYOBEKTOM
RDF-tpoiiku OyneT WHAUBUA, a 00BEKTOM 3HAYCHHE XapaKTEPUCTUKH B BHJIE CTPOKH,
9KCIia, 1aThl U T.1.

Co3naHne W peJaKTHPOBAHWE CBOWCTB-OTHOIICHWI BBITIONHsSETCS Ha BKiIamke «Object
Properties».
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-
<, learning (http://www.semanticweb.crg/vva/ontologies/2017/0/learning) : [http://www.semanticweb.org/vwa/ontologies/2017/0/untitled-ontolagy-29] EIEIQ
File Edit View Reasoner Tools Refactor Window Ontop Help

> |[® leaming (http:/fwww.semanticweb.org/vwa jontologies/2017/0/learming) = A

Active Ontology = | Classes = Object Properties = | Data Properties = | Individuals by class = | OWLViz = | OntoGraf = | SPARQL Query = |

Object property hierarchy: npenoaast N=[0JE] | Annotations | Usage
[FE e, b PRSI o tations: npenonaeT (=]
= ™ owl:topObjectProperty Annatations -
DY AT
npenogaet
m paboraer
- yuuTca

Characteristics: npenoaaer [EE Ef Description: npenoaasT MEEE

[] Functional Equivalent To

[] Inverse functional i
SubProperty Of

[ Transitive
Inverse Of
[ Symmetric
[] Asymmetric Domains (intersection)
) npencpaearenn
[ Reflexive
[] Irreflexive Ranges (ntersection)

@ pucuunnuua

Disjoint With

SuperProperty Of (Chain)

Mo Resscner set. Select a reasoner from the Reasoner menu Show Inferences

Puc.4. Bknagka «Object Properties»

Homen (anrn. Domain) ykaspiBaeT, SK3eMIULIpbl Kakux kinaccoB B RDF-tpoiike mnpu
UCIIOJIb30BaHUU JAHHOTO CBOMCTBA OyAyT BBICTYIAaTh B KaUeCTBE CyOBEKTOB, a JMAana3oH (aHIJ.
Range) — B kauecTBe 0OBEKTOB.

Ha nanenmun «Xapakrepuctuku» (anria. Characteristics) BbIOMparOTCs JIOMOJHUTENIBHBIE
XapaKTEePUCTHKN CBOMCTBA: TpaH3UTUBHOCTH (aHri.Transitive), CHMMETPUYHOCTH (AHTI.
Symmetric), pedaexcuBnocts (anri. Reflexive) u T.1.

Co3naHue U pelakTHPOBaHKWE CBOWCTB-/IAHHBIX BHINOJIHsAETCS Ha BKIanke «Data Propertiesy.

-
<€ learning (http://www.semanticweb.org/vwafontologies/2017/0/learning) : [http://www.semanticweb.org/vva/ontologies/2017/0/untitled-ontology-29] E@g
File Edit View Reasoner Tools Refactor Window Ontop Help

> .® learning (http:/fwww.semanticweb. org/vvaontologies/20 17 /0/learning) = A

Active Ontology x| Classes x| Object Properties | Data Properties x| Individuals by class x| OWLViz | OntoGraf x| SPARQL Query x|

Data property hierarchy: cTpana (ui=jols| | Annotations | Usage
| =P < Asserted v | [EERERSEE) MEEE
(=] W ow|:topDataProperty Show: this disjoints
= = appec Found 18 uses of cTpana B
= oM

= 4 npenogaBatennl

BN gBapTMPa # npenogaeatens1 cTpana "Pocowa”

B Ha CeNneHHbIA_NYHKT

- ynuua =) W cTpana
- uMA B cTpadHa Range: xsd:string
BN 0TYeCcTBO L CTpaHa
== non B cTpaHa Domain yenoeek
s haMunua B cTpaHa SubPropertyOf: agpec B
Characteristics: cTpaHa (D5 S Description: ctpana MEEE
[~] Functional Equivalent To

SubProperty Of
== anpec

Domains (ntersction)
) uenoeex

Ranges

@ xsd:string

Disjoint With

No Reasoner set. Select s ressoner from the Ressoner menu Shaw Inferences

Puc.5. Bkimagka «Data Properties»

JloMeH yKa3bIBaeT, Mg DK3EMIUISIPOB KaKUX KJIAcCOB JIaHHOE CBOMCTBO MOXET OBIThH
UCIONb30BaHo. [Jlmama3oH 3amaeT o001acTh JOMYCTUMBIX 3HAYeHWH (THUN JTaHHBIX U
OTpaHHYEHUS), KOTOPhIE MOXKHO YKa3bIBaTh ISl TAHHOTO CBOMCTBA JK3eMIULIpY Kiacca. Tum
JIAHHBIX BBIOMPAETCS U3 CTAaHAAPTHHIX THIOB XML.
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-

<¢ cTpana u

| Built in datatypes | Dakta range expression

® :sd:float -
® :sd:hexBinary

® «sd:int

® «sd:integer E
® :sd:language
® «sd:long

® «sd:Name

ok || Cancel |

Puc.6. OxHO BBIOOpa THTIA JTAHHBIX
ABTOMAaTHYECKOE MOCTPOEHUE U OTOOpaXkeHHe Irpada OHTOJOTMU U B3aUMOCBS3EH MEXIY

KJIACCaMH BBITIONTHSETCS TpH BBIOOpE BKIaIoK «OWLVizy u «OntoGraf.
aties x| Individuals by class x| OWLViz x| OntoGraf x| SPARGL Query x|

aties x| Individuals by class x| OWLViz x| OntoGraf x| SPARQL Query x|

QWLViz: owl:Thing
OAVEHOAXE XX B |
|ﬁsserted hierarchy |InFerred hierarchy |

4Bk ALSHE| AU QAET @B|HL

YeEnNoBEk

|

i5:3 —_— —
i5-3 ANCLMNNIHE

E owl: Thing é

o |. npenofasatens
a) OWLViz 6) OntoGraf

Puc.7. BapuanTsl rpadideckoro oToOpakeH!s OHTOJIOTHH

Ilepen 3amuceto Ha nuck (myHKT MeHio «File / Save as ...») MoxHO BbIOpaTh (hopmat
(HOTaIUI0) XpaHEHUsI OHTOJIOTHH.

~
Select an ontology format E

Choose 5 format to use when saving the 'students’ ontology.

(If you are unsure as to what format to choose, we
recommend that you use the standard RDF/XML format, or a
widely supported format such as Turtle)

RDFfXML Syntax -
RDF XML Syntax

Turtle Syntax

| [OWL ML Syntax

OWL Functional Syntax

Manchester QWL Syntax

OBEO Format

LaTeX Syntax

J1S0ON-LD

Puc.8. Beibop popmara XxpaHeHUS OHTOJIOTHH
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3aZIaHI/lH AJI BBIIMOJTHEHUA U METOAUYECCKHUE PEKOMECHIAIIUHA

Co3zoanue npoekma

B kauecTBe mpuMepa pacCMOTPHUM CO3/IAHUE OHTOJOTHH POJACTBEHHBIX OTHOLIEHHI, TO
€CTh OHTOJIOTUH, KOTOPAsI IO3BOJISIET OIMCHIBATh POJICTBEHHBIE OTHOLLIEHUS MEKY JIFOIbMU
JIns pemienus 1aHHOM 3a/1a4y BBIIIOJHUM CIIEIYIOIIEE.

1. 3anmyctute penakrop Protégé (HyxxHo 3amyctuth (aiin Protege.exe niu run.bat)
[Tocne 3amycka nporpaMmbl Bbl YBUJIUTE BOT TAKOE CTAPTOBOE OKHO.

<4 untitled-ontology-6 (http://www.semanticweb.org/ychernyshov/ontologies/2021/11/untitled-ontology-6) : [http://www.semanticweb.org/ychernyshov/ontologies/2021/11/untitl...

= O X
File Edit View Reasoner Tools Refactor Window Help
@ untitled-ontology-6 (http://www semanticweb. org/ychemyshov/ontologies/2021/11/untitled-ontolog ¥ Search.
Active ontology x | Entities x | Classes x | Object properties x | Individuals by class x | DL Query x
Ontology IRI http:/iwww.semanticweb.orglychernyshoviontologies/2021/11/untitied-ontology-6

Metrics
Ontology Version IRI

Annotations

Ontology imports ;Omology Prefixes ]General class axioms ]

Imported ontologies @] =]0Es)
Direct Imports

To use the reasoner click Reasoner > Start reasoner v Show Inferences =
Tyt Bce Hanucano Ha SII Java u Ha aHIVIMICKOM, HO Ul IOHMMAHUS IIPOUCXOISIIETO
JIOCTaTOYHO AHTJIMHCKOTO.

Jnist Kaxaoro TpoekTa ecTh yHHKanbHBIH uaeHtudukatop IRI (Internationalized
Resource Identifier).

Protégé mo3BossieT 3ammchIBaTh TPUILIETHI, TO €CTh TPOWKH BHJA «CYOBEKT-TIPEIUKAT-
00BEKT.

Paznen «CymaocTy (Entities) mo3BosIeT OMUCHIBATE CYOBEKTHI U OOBEKTHI.

‘Active ontology x Entities x

Classes x Ok

Datatypes
Annotation properties
Classes ‘ Object properties

Individuals

Data properties

Class hierarchy: e = ]O]ES)
Asserted -
- @ owl:Thing

Baxubie BKJIaKK B TOM pasjene:
e or3emmunsipbl kiaccoB (Individuals) 3To 0O0BEKTHI KiIaccOB, Kak B OOBEKTHO-

OPHEHTHPOBAaHHOM HporpammupoBannu. Hampumep, xmacc «CepBep», OOBEKT
«prod-serv-002.
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e cBoiicTBa (object properties min data properties), moxoke Ha CBOMCTBA KJIaCCOB B
OOII, ogHako B OHTOJIOTMU CBOMCTBA UMEIOT HE3ABUCUMYIO IIPUPOJY, CBOMCTBO
HE SIBJISICTCS] HEOTACIMMBIM OT Kjacca (kak B OOII).
Jlnis IpeAMKaToOB Mbl MOXKEM 33/1aBaTh pPa3HbIe CBOMCTBA, HAIIPUMED:
¢ (YHKIHMOHAJIHHBIN;
e 00OpaTHBIN;
® TPaH3UTUBHBIN.

ITo onucaHHOM OHTOJIOTUU MOKHO IIPUMEHATH PU30HEP, KOTOPBIM AAET NPEUIOKEHUS 110
HalleHHbIM QakTaM (MOXHO NPUHSTH WK OTKA3aThCs).

OHTOJIOTHIO MOXHO COXPAaHUTH BO BHEIIHHH (aiin, B ¢opmare owl, KOTOPBI MOXKHO
OTKPBITh B TEKCTOBOM PEJAKTOPE U YBUIETh, 4TO 3TO Xml.

2. Inst Toro, 4ToObI HAYaTh MCIIOJIB30BAaTh OHTOJIOTUIO, HAM HY)KHO BECTH YHHKAJIbHBIN
unentudukarop IRI (mampumep, http://myontololgy.org/family.owl). Takxe HeoOXxoauMO
N00aBUTh aHHOTAIMIO, HanpuMep, «OHTOIOTUS POJICTBEHHBIX OTHOILICHHI
File Edit View Reasoner Tools Refactor Window Help

© family (http://myontololgy.org/family_owl)

rdfs; comment

Active ontology = | Entities = | Classes = | Individuals by class = DL Query = | OntoGraf =

[ontology header: [z (1 = =] B § Ontology metrics:
Ontelogy IRI hitp:imyontololgy.orgfamily.owl Metrics
Ontology Version IRI Axiom

Logical axiom count

Annctations + Declaration axioms count

M calnt

< Create Annotation X unt

| | xS Literal | Entity IRl | IRl Editor | Property values

- Il owl:backwardCompatibleWith . Iy count
- owl-de precated OHTONOTMA POACTEEHHBIX OTHOL EHWA
B owlincompatibleWith

B owl:priorvVersion

B owlversioninfo

‘comment

rdfs:isDefinedBy

B rdfs:label

= Il rdfs:seeAlso

IXioms

0Of

3. Teneps (aiin MOKHO COXpPaHUTh, BbIOpaB MyHKT MeHIo «File / Savey

4. lanee HauHeM pa3pabaTsiBaTh OHTOJIOTHIO. [Ipexk e Bcero B OHTOJIOTHH HEOOXOIUMO
OTIPENICIIUTh TaK Ha3bIBAEMbIC KOHIIETITHI HJIM B TEPMUHOJIOTHH peiakTopa Protégé - 3To kiacchl.
Jlnst aToro nepexoauM Ha Bkianky kiacchbl (Classes) u BuauMm ciieBa maHens uepapXxuu KI1acCoB
(Class hierarchy). CHauana co3magum kinacc «YesnoBeky». [[ns 3Toro HEOOXOIMMO BBIICIUTH
KJIacC, MOJKJIaccaMi KOTOpOro OyIyT BepXHHE KJIACChl Halled uepapxuu (B HalleM ciiydae
owl:Thing). Tlocie 3Toro BeI3BaTh KOHTEKCTHOE MEHIO (TpaBoii KHOMKOW Mbim — [IKM) u
BbIOpaTh MyHKT «Add subclassesy. Kiaccsl Takke MOTYT 100aBISTHCS IO OAHOMY.
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http://myontololgy.org/family.owl

File Edit Wiew Reasoner Tools Refactor Window Help

@ family (http://myontolalgy_org/family_owl)

Yenoeek

Active ontology = | Entities = | Classes x | Individuals by class = | DL Query = | OntoGraf = |

|Glass hierarchy | Class hierarchy (inferred) | |Annotations | Usage |Annntatinns |
Class hierarchy: Yenosek ][0 = m] [x] § Annotations: Yenosek

u [=+ Ei Asserted = Annotations

v-- @ owlThing rdfs:label

@

Yenoeek

Description: Yenosek

Equivalent To

5. Jna xnacca «YenoBek» co3maaum 4-e moxaknacca «MyxuuHay, <«OKeHiuHay,
«Pebenok» u «Pogurenany.

Active ontology = | Entities = | Classes = | Individuals by ¢

|Class hierarchy | Class hierarchy (inferred) |

Class hierarchy: Pogutens (] [ = ] ]
%S = Asserted

¥ owl:Thing
¥ Yenosek
b 0 MeHwmuna
B 0 Myx4uHa
b0 PebeHok

>0

6. MBI 3HaeM, 4TO pOJUTENN MOTYT OBITh JINOO Maroi, 1100 MaMoii, ¥ TIOATOMY B KJ1acce
pPOIMTENb CO3/AAEM ellle JIBa J0UepHUX Kiacca «Orem» u «Matby.

7. Kpome Toro, maHHBIE KJIACCHI - 3TO HE TOJIBKO POJHUTENH, HO €Ile ¥ OJAHOBPEMEHHO
SIBIIIFOTCS KEHIMUHON U MYXUMHOH. COOTBETCTBEHHO, JJISI TOTO, YTOOBI C/IENaTh 3TH KIJIACCHI
nojkiaccaMu «MyxunHbD U «OKeHIMHa», HY)KHO HaXaThb HA 3HAK «» PAIOM C ONIHEH

SubClass Of B manenu Description u BeIOpaTh B HepapXHH COOTBETCTBYIOLIMH KJIacC M Ha
Haxkatb OK.
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Active ontology = | Entities x | Classes x | Individuals by class x | DL Query = | OntoGraf = |

Class hierarchy (inferred) |Annotations | Usage |Annntatinns |
Class hierarchy Annotations: MaTb EIH
Class hierarchy: MaTtb & =S| )
= Annctations
%8| B Asserted ~ rdfs:label
¥ owlThing MaTb
¥-- @ Yenosek
b (0 KeHunHa
v () My#4uHa
PebeHok
Pogurens
[S)
P . O‘lel[
Description: MaTb EIIH
Equivalert To
4 Mare >

|Class hierarchy | Data restriction creator | Object restriction creator | Class expression editor

) Pogurens
g" BE Asserted -
General class axiomy W @ owl:Thing
¥ (0 Yenosek

SubClass Of (Anony| @
=1 S5 LAl H

. b 00 Mys4uHa

.,_ PebeHoK
Instances p 0 Pogutens
Target for Key
oK Cancel

Digjoirt Vith

8. Taxxke co3mamgum nBa moxkiacca «Jloub» m «CeiH» mig kinacca «PeOGenok». B
pe3yJabpTaTe y Bac JIOJKHA MOJYYUTHCS CIASAYIOIIas HepapXus KJIACCOB:
Class hierarchy (inferred)

Class hierarchy

Class hierarchy: owl:Thing El@DEMmE

) 4 Asserted -
M

¥ 0 Yenoeek
Vo O WeHwmMHa
O Mams
i . Nous
¥ Myx4nHa
- 0 Orey
L 0 ChiH
v} PebeHok
@ Oovb
Lo ChiH
v Pogurens
@ Mate
Ll QOrey

9. ITocKOIBKY OHTOJIOTHSI COCTOUT y HAaC U3 TPEX OCHOBHBIX JIEMEHTOB - 3TO KOHIICTITHI,
9TO POJIA U 3TO MHAMBHIBL. KOHIIENTHI WM KJIACCHI MBI yXe co3faiu. Terneps HY)KHO CO37aTh
PO WK CBSI3eH MEXIy STUMH KOHIIENTaMH, HY WJIA B TEPMHHOJIOTHH JIaHHOTO pelaKkTopa -
9T0 Tak HaszbiBaemass Object Properties. [l 3TOro HY)KHO MEPEHTH B COOTBETCTBYIOIIYIO
BKiIanky «Object Properties». Poiu — 3TO AByX MECTHBIX OTHOIIICHHMSI, TO €CTh OHU CBS3BIBAIOT
pa3Hbie KOHIENTHI. AHAJIOTUYHO C KJIACCAMHU POJIM TOXE OOBEJAMHEHBI B MEPAPXHU U 3]IECh
HY)XHO OY€Hb XOPOIIO MPOIyMaTh MEPApXHUI0 POJIEH, T.K. TO MEHee OYEeBHIHAS BEIlb, YeM
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uepapxusi kiaccoB. Ilosromy naBaiiTe co3ganauM KOPHEBOE CBOWMCTBO, KOTOpoe Oyzaer
Ha3bIBaThCS «CBSI3aH», TO €CTh OHA Oy/neT 0003HaYaTh JTI0O0N XapakTep CBsI3ed MEXY JIIOJIbMU,

a gpouepHue cBoucrBa  «umMmeerlloromka», «umeerlIpenka»,  «iaBimgercalloroMkomy,
«iBngetcslIpenkom»

|Active ontology = | Entities = | Classes = | COhject properties = L

Object property hierarchy: MIMeeTCEBA3b

= | = ;Eﬁ Asserted -

V- owltopObjectProperty
R cossan
b I pmeeTlloToMES
b B ymeeTlpeKa
b B AEnACTCAlOTOMKOM
- Bl genaeTcallpekom

3aech MPUHATO HCIONb30BaTh JJIA Ha3BaHWIl KJIACCOB HMMEHA, HAYMHAIOIIUECS C
00X OYKB, a 11l HA3BAHUN CBOMCTB - C MAJICHBKHX
Tak xak cBoiictBa «uMeerlloromka», «umeetllpeaka», «iBisercalloromkom»,
«iBngetcsallpenkom» SBISIIOTCS TPAH3UTUBHBIMU, T.€. IOTOMOK MOEr0 MOTOMKA - MO MOTOMOK,
a MpeJIoK Moe MpeiKa - MOM MPEeoK, TO JUIsl 000MX 3TUX CBOMCTB HYXKHO YCTAaHOBHUTH CBOWMCTBO
TPAH3UTUBHOCTH, TOCTABUB COOTBETCTBYIOIIYIO T'aJI0OYKY HAPOTUB Transitive.
Active ontolagy = | Entities = | Classes = | Object properties = | Data properties = | Individuals by class = | OntoGraf

Object property hierarchy: nmeeTllpeaka (] [0 = ] <] |Annctations |Usage |
g [N - LT LR G Annotations: mmeeTlpeaka

¥-- . owltopObjectProperty

. Annctations

V- cBA3AH .
.._- umeetloToMKa rdfs:lakel
L umeetlipeka umeeTMpeka

h- ABNAETCATOTOMKOM
- Bl genAeTcAllpe KoM

Charac Z 5 ® & | Description: MMeeTlpeaka

Functional Equivalent To

Inverse functional

SubProperty Of
- .
o

Symmetric
. Inverse Of
Asymmetric !
N aenAetcAllpegKoM
Reflexive
Irreflexive Domainz (intersection)

A cBoiictBa «umeetlloTomka» u «iBnsercalloToMKOM» B3aMMHO OOpaTHBIE, TO €CTh 3TO
OJIHO U TO %€ CBOMCTBO, TOJIbKO JIEUCTBYIOIIEE B MTPOTUBOIOJIOKHYIO CTOPOHY. [ 3TUX Lienei
y CBOMCTBAa MOXHO YCTaHOBUTH XapaKTEPUCTUKY, KOTOpas Ha3bIBACTCSI MHBEPCHOCTh. Toxke
camoe caenaeM u st «umeetlIpenka» u «iBnsercsallpeakomy.
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Active ontology = | Entities = | Classes = | Ohject properties = | Data properties = | Individuals by class = | OntoGraf = |
Object property hierarchy: asnaetcalo B0 HmEE |Annotations | Usage |

g =Y. . LEERLCL RN Annotations: ABNAETCANOTOMKOM (21 (00 P ] [3¢]

V- owltopObjectProperty
V- B CBA3aH
- ymeetToTomka rifs label
b umeeTlpeaka AenAeTcANOTOMEOM
| g lABnAeTcAlloToMKOM
-l genaetcaAllpegkom

Annotations

Cha D= R — -
Functional Equivalent To ™ = Asserted
Inverse functiol ¥l gwltopObjectProperty

SubProperty Of | VW CBA3aH
Transitive [P r— L_JumeetlloTomka
. |

Symmetric : uneetripeqika

— b I ABNACTCATIOTOMKDM
Asymmetric I 201 (2 . ) B pensercAllpegkom
Reflexive Domains (intersectig
Irreflexive

Ranges (intersectiof
Tenepb Ka)KIOMy U3 CBOMCTB HYKHO JI00aBUTh COOTBETCTBYIOIIHE TOUEPHHE CBONCTBA.
Object property hierarchy: nmeeTPoguT [ [0 = & X

= S, || ixd Asserted «

V- owltopObjectProperty
V- B cBA3aH

V- i ymeetlloToMKa

. - EE umeeTPebeHKa
V- ymeetllpenxa

L em.
V- aenaeTcAlloTOMKOM

. - W genAeTcAPeGeHKoM
V= aenaetcAllpegkom

- Il AENAeTCAPOOMTENEM

3mech, TakKe cCcBoiicTBa «iBisercsiPebenkoM» U «uMeeTPeOeHka», a Takke
«iBnsietcsiPoaurenem» u «umetsPoauTens» - ’T0 HHBEPCHBIE CBOMCTBRA.

10. st ka)a0ro CBOMCTBA HAaM HEOOXOIUMO OIPEACIUTh 00JaCTH MPUMEHEHHS 3TOTO

cBoiictBa «Domains» u «Ranges». CBOMCTBO «CBs3aH» MOXKET CBSA3bIBATH TOJBKO JABYX JIIOJICH,
JUTSL ATOTO HYKHO OTIpeIeTTh 371ech «Domains» n «Ranges» kak «HemoBek»
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Active ontology = | Entities = | Classes = | COhject properties = | Data properties = | Individuals by class = | OntoGraf = |
Object property hierarchy: ¢ B0 H ® |Annotations | Usage |

gl =Pl -] Asserted ~ ENll el E:ERET (21 [0 = (] (%]
¥ owltopObjectProperty Annotations
V- - o
v . ymeeTlloToMKa rdfs:label
© L. wneeTPebenka CEA3AH

"F B umeetllpenka
. Le.m wmeeTPoguTena

V- W aenaeTcAlloTOMKOM Ch ]I = Mm [ § Description: cBA3aH
. o enAeTcAPeGeHKoM . SRR LY U
V-l fensetcallpegkom Functional
.-l genaetcAPogurenem
Inverse fun Inverse Of
Transitive
5 ) Domains (intersection)
mmetric
¥ ) Yenosek
Asymmetn
Reflexive Ranges (intersection)
_ £ Yenoeex
Irreflexive

11. Temepp co3maguM AK3EMIULIPBI 3TUX Ki1accoB. UTOOBI CO37aTh SK3EMILIIp Kiacca
HYXHO BbIOpaTh Bkianky Individuals u naxare xkHonky Add Individuals. ITocne yero HyxHO

BBECTH UMs yesioBeka. Jlomyctum nmycth Oynyt umena Misan, Mapus, Enena, Makcum, Cepreit u
AHHa.

Active ontology = | Entities = | Classes x | Ohject properties = | Data properties = | Individuals by class x | OntoGraf = |

Annatation properties | Datatypes | Individuals = 4 Anna — http//myontololgy org/family owl#Anna
Classes | Chject properties | Data properties |Annotgtions | Usage |
Individuals: Anna M= M® X W Annotations: Anna i =0
+
. ﬁ Annctations
& Elena
& wan
& waria —r— —
Description: Anna 71 =A™ & § Property assertions: Anna
& Maxim 0 perty
. Sergey Types Ohject property assertions
O Wenmmua M pmeetPoaguTens Elena

Same Inclivicual As

Data property assertions
Different Inclividuals

Megative object property assertions

Megative data property assertions

JInsi KaKJ1I0ro UMEHU HYXHO 3a/1aTh COBETYIOIIMM THII, T.€. JISi MYXCKHX UMEH — 3TO
il «My>X4nuHa», a U1 KEHCKUX — «OKeHnmHay

12. Teneps MBI TOJDKHBI JIJIST CO3/TAHHBIX WHAMBUIOB TIPH MTOMOIIM ONPECTICHHBIX HAMU

porneit yCTaHOBUTH Kakue-TO cBsi3u. [Ipenmonoxum y Enensl y Hac 6yayt poaurenu MBaH u
Mapus
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Active ontology = | Entities = | Classes x | Ohbject properties

x | Data properties x | Individuals by class =  OntoGraf x

1

Annatation properties | Datatypes | Individuals

Classes | Ohject properties | Data properties

& Elena — hitp://myontololgy.org/family. owl#Elena

Annotations | Usage

Individuals: Elena M= =X @ Annotations: Elena &l =10l

L ik
& Amna
& wan
& Maria
& Maxim
& sergey

Annotations

Description: Elena

7] = ™ =] § Property assertions: Elena

Types Object property assertions

© Kenumna
B ymeeTPogurenn Maria
Same Inclividual
<€ Elena x
Ditferent Individ
Ivan

(Tip: Use CTRL+Space to auto-complete names)

Ok Cancel

CootBercTBeHHO MakcuMm u AHs, Hapumep, OyayT uMeTh B ponutensix Eneny u Cepres

13. CoxpanuTte Bce M3MEHEHHE,

BbIOpaB myHKT MeHIo «File / Savey.

14. ITockonbKy OHTOJIOTHUS CO3/1a€M HE MPOCTO YISl TOT0, YTOOBI YTO-TO OMUCATh U TOTOM Ha
9T0 MOCMOTpeTb. CaMbIM IJIaBHBIM M CaMbIM HMHTEPECHBIM MEXAaHU3MOM B OHTOJOIMYECKHX
CHCTEMax SBJIETCSI MAallUHbI JIOTMYECKOro BBIBOJA, TO €CTh 3TO alrOPUTM, KOTOpBIM yMeer
BBIIIOJIHATE OINEPALUK JUCKPELIMOHHOM JIOTMKM W NP IOMOLIM KOTOPOTO MOKHO BBIIIOJIHATD
pasHble Joruueckue onepauuy. MaiHa JIOrH4ecKoro BbIBOJa Ha3bIBaeTCsl pu3oHep. B penakrope
Protégé cyiecTBYIOT HECKOJIBKO PeaTM3aliy PHU30HEPOB, YTOOBI ONPEETUTh AITOPUTM B MEHIO
HYXHO BbIOpaTh BKiIanaky Reasoner. Ho anst Toro, utoObl OoH 3apa0oTan HYKHO BBIIOJHUTD
koMaHy Start Reasoner, To ecTh mociie BBINOJHEHUsSI 3TOW KOMAaHbl PU3OHEP MpOaHAIU3UPYET
Hallly OHTOJIOTHIO Ha MPEIMET LEIOCTHOCTH M KaKUX-TO MPOTUBOPEUMH, €CIM BAPYT B IpOLEcCe
CO3JJaHNsI MHIMBHUIOB WJIM CBOMCTB Mbl HApYIIWIN KaKHUE-TO MIPABUJIA, TO €CTh B HAILLIEH OHTOJIOTHH
€CTh HEKOTOpbIE IPOTUBOPEYHSL, TO PU30HEP J1acT HaM 00 3TOM 3HaTh. Eciu oHTONIOTMS HE SBNIsETCA
NPOTUBOPEUUBOM, TO OH IIPOCTO 3aITyCTUT €. BrinoiaHnTe komanay Start Reasoner.

B pe3synbrare y Bac JOIKHO MOJIyYUThCA CIEAYIOLIEE
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Datatypes | Individuals = ¥ Anna — http://myontololgy.orgfamily owl#Anna

Annatation properties |Annatati0ns |Usage |
Classes | CObject properties | Data properties Annotations: Anna
Individuals: Anna (1 = ] ]
. Annotations
¢ X
Description: , 1[I0 = M %] § Property assertions: Anna
& Elena
& van Types m ymeeTPOOUTENA Sergey
& Maria 0 Wen M umeeTPoouTenA Elena
& waxim B cpA3ad Ivan
& sergey

=t dividual Az
Same Individual A W caAzan Sergey

B cgA3ad Maria
Different Individuals
B cgA3ad Elena

B yeetllpegra Ivan

B yveetlpegra Sergey

B yveetlpegra Maria

B 1eetlpenka Elena

B ApnAeTcAPedeHKoM Sergey
B fenAeTcAPe0eHkom Elena
B ApnAeTCAMTOTOMEOM [van
B AenAeTcAllOTOMEOM Sergey
B ApnAeTcAlloToMEom Maria

B AgnAeTcAlloTomEom Elena

CgoiictBa Object properties, KOTOpble BbIIEIEHBI KEITHIM IIBETOM, — 3TO CBOWCTBa,
KOTOPBIE MBI HE 331aBaJIH JJII 3TOTO UHMBH/IA K KOTOPHIE ObUTH BBIYUCIICHB PU30OHEPOM.

3ananme 1

A) ITocTpouTh OHTOJIOTMYECKYIO MOJIENb B peaakTope Protégé, Bkmouaronryto He meHee 10
KJIaCCOB M MoJIKJIaccoB. [yt Kaskoro Kiacca u rnojkiacca onpeaenuTs 3-4 cBolicTpa-
OTHOLICHHUS U 5-6 CBONCTB-IAHHBIX.

b) IIpenmeTHast 067acTh OHTOJIOTHH BEIOMPAETCS 110 OAHOMY M3 TIEPEUNCIICHHBIX BAPHAHTOB (B
cootBeTcTBUM ¢ HOMepoM DU O cTyneHTa B CHMCKE TPYIIIbI):

aBTOMOOMIIH,

CaMOJIETHI;

JKeJle3Hasl 1opora;

trropa;

ayma;

HCKYCCTBEHHBIN UHTEIJIEKT;

MH(GOPMALIMOHHBIE CUCTEMBI,

ME/IMLINHA;

CTPOUTENBCTBO;

0. acrtpoHOMHS;

1. ¢busmka;

12 typuswm;

13.  cmopr

14.  reorpadus;

15.  BOOpYKXEHHBIEC CHUIIBI;

16. HEABM>KUMOCTD;

RBOONO AN E
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17.  peknama;
18.  wurpoBas uHIYCTpHS.

Pexomenayemasi iureparypa:

1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTeIeKTyadbHbIE CHCTEMBI H
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yaeoHoe nocodue / C.B. ITanbpmos. - Camapa : [ToBoinkckuit
TOCY/IapCTBEHHBI YHUBEPCHTET TEeICKOMMYHUKanuii u uHpopmatuku, 2017. - 195 c. - Kuura
Haxoautcs B 6a3oBoii Bepcun DbC IPRbooks.

2. CricoeB, /I. B. BBenenue B T€OpHIO MCKYCCTBEHHOTO HWHTEIICKTA : ydeOHOE
nocobue / JI. B. Cricoe, O. B. Kypunra, J[. K. IIpockypun. — Mocksa : Ait [lu Ap Meaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekcr : snextponnbiii // Lludposoit
00pasoBaTenbHBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/108282.html

8.1.2. IlepedyeHb TONMOIHUTEILHON JTUTEPATYPHI:

1. AsepuenkoB, B. M. Cucrema QopmupoBanusi 3HaHuil B cpexe WHTepHeT :
Monorpadus / AsepuenkoB B. W. - bpsHck : bpsHckuil rocynapcTBEHHBINH TEXHHYECKHUN
yauBepcureT, 2012. - 181 c. - Kaura maxogurcs B 6azoBoii Bepcuu DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnos, C. 1. CucTeMbl HCKYCCTBEHHOTO MHTEIICKTA : yaeOHOoe mocobue : [16+]
/ C. W. IlaBnoB. — Tomck : TomMckuii ToCyIapCTBEHHBI YHUBEPCUTET CHUCTEM YIIPABJICHUS U
pamuosnektponuku, 2011. — Yacte 1. — 175 c¢. — Pexxum nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. . CucteMbl HCKYCCTBEHHOTO MHTEIIIEKTA : yuyebHnoe mocobue / C. U.
ITaBnoB. — Tomck : ToMCkuii TOCYyIapCTBEHHBI YHHMBEPCUTET CHUCTEM YIPABICHUS U
pamuosnektponuku, 2011. — Yacte 2. — 194 c. — Pexxum nocryma: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cucrembl HCKyCCTBEHHOTO MHTEIUIEKTA : yueOHOe ocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOx#HbIil dpenepanbubiii yausepcutet, 2016. — Yacts 1. — 123 c. :
CXEM., W, Ta01. — Pexum JIOCTyTa: o MOJINCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

S, Cortnuk, C. JI. IIpoekTupoBaHue cUCTEM MCKYCCTBEHHOI'O MHTEIJIEKTA : yueOHOe
nocobue / C. JI. CotHuk. — 3-e u3n. — Mocksa : UnTepHeT-YHuBepcurer MHpopMamoHHbIX
Texuonormit (MHTYUT), At [Iu Ap Meama, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Texcr : anexktponHbIit // Lludposoit obpazoBarensubiil pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html.

HNuTepHer-pecypcenl:

1. Bopotickuit @. C. UHpopmaTtuka. DHIMKIONEANYECKUN CIOBapb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHbIE HH(POPMALMOHHbIE W TEIEKOMMYHUKAI[MOHHBIE TEXHOJOTHUH B
tepMuHax u ¢akrax. - M.: ®USMATIIUT, 2006. - 768 c. — JloctymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. NBanoB B. OcCHOBBI HCKYCCTBEHHOT'O AHTEJIJIEKTA -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa; Y 4eOHO-METO . TTocodue. —
http://www.studfiles.ru/preview/2264160/

4, Caiit OcHOBBI nn -

https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Co6onb b.B. Mudopmatuka: yueonux/ b.B. Coboinb [u np.] — U3a. 3-e, nonomH.
u mnepepab. — PocroB w/[[: ®enukc, 2007. — 446 c. — MocrynHo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar
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IIpakTuyeckas padora 6.
ITocTpoenne onTOTOrNYeckoi Moaenu B Protégé. Onpenesnenune 3IKBUBAJIEHTHBIX,
HHBEPCHBIX, TPAH3UTUBHLIX PoJieil (CBOMCTB) M CO3/IaHUE 1[eN0YeK poJieil (CBOMCTB)

Heap 3anaTusa — copmupoBaTh MpeACTaBICHUE 00 HCHOJIb30BAHUE PARITUYHBIX
xapakrepucTtuk Object Property B cBA351X OHTOJIOTHUYECKOM MoJiesn B cucteme Protégé.
3agauu 3aHATHS:
—  M3Y4YUTb OCOOCHHOCTU ONpEICICHHS SKBUBAJIICHTHBIX, MHBEPCHBIX, TPAH3UTUBHBIX POJIECH
(CBOMCTRB) M CO3/IaHME LIETIOYEK poJieii (CBOMCTB) B cucteme Protége;
— HAYYUThCS PEATM30BBIBATH PA3IMYHBIC POJHM M CO3[aBaTh IIETIOYKH CBOHCTB B CHUCTEME
Protegé.

3aganus 1J1s1 BbINOJHEHNSI H MeTOAHYeCKHe PeKOMeHIalluu:
OOBeKTHl U CYOBEKTHI B JIF00asi OHTOJIOTUU B3aUMOJICHCTBYIO C MOMOIIBIO CBS3H. JlaHHBIE CBSI3U

BBICTPAMBAIOTCS C MOMOIIIBIO JOTUKH. B penakrope Protégé normka cocTOMT M3 XapaKTEPUCTUK
CBOMCTB

Characteristics: hasTcEI I HM ]

Functional
Inverse functional
Transitive
Symmetric
Asymmetric
Reflexive

Irreflexive

Xapaxtepuctuku Object Property oToOpakaroT 3asiBI€HHbBIE XapaKTEPUCTUKH N7l BEIOpAaHHOTO
CBOMCTBAa OOBEKTA. XapaKTEPUCTUKHU OTOOpa)kaloTcs B BUJIE crucka QuiakkoB. Ecnmu dmaxox
YCTaHOBJEH JJs JaHHOW XapaKTepUCTHKH, 5TO O3HAYaeT, YTO HEKOTOpas OHTOJOTHs
3a/ICUCTBYET Ty XapaKTEPUCTHUKY.

Functional

3nech DYHKIMOHATBLHOE MOXKHO paccMaTpUBaTh KaK OTHOIIEHHME «OJHOTO OTOOpakeHUs» B
¢byuknun. Ecnu cBoiicTBO aTpubyra 00bekTa sABIsSeTCs (YHKIMOHAIBHBIM (OAHO3HAYHBIM), TO
JUISL DK3EMIUIAPA CYIECTBYET TOJIBKO OJIMH 3K3EMILISP, CBA3aHHBINA C 3TUM aTpuOyTOM OOBEKTa.

<O Regoy

Jean ! Implies Peggy and Margaret

| are the same individual

7

i
> Margaret
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Oro mnpumep B «PykoBoactBe», arpubyr obOwvekra «hasBirthMother» ompenenser
«pyHKIIMOHATBHBIC» XapakTepucTuku, Torga «Jean hasBirthMother Peggy» u «Jean
hasBirthMother Margaret» Moryt comepxath 1Ba (hakra. PaccyxaeHne npuBOAUT K TOMY, YTO
«[lerru m Mapraper - oaHO U TO ke Jauuo». Eciau ects Apyrue GakTol, yKkas3bIBarolue Ha TO, YTO
[Terru u Maprapet He 0JIHO U TO K€ JIMLIO, 3TO IPUBEAET K IPOTUBOPEUHSIM.

Inverse Functional

O3HayvaeT, 4To CBOWCTBO, 0OpaTHOE BHIOPAHHOMY CBOMCTBY (HE3aBHCHMO OT TOTO, OOBSBICHO
OHO SIBHO WJIM HET), SIBJIsETCA (QYHKUHMOHAIBHBIM. [IpyrUMH CIOBaMH, Ui 3TOr0 MHIUBHIYyyMa
MOYET CYyIIeCTBOBATh HE 0oJiee OJHOM BXOJIIEH CBA3M B cBoiicTBe. OOpaTHTe BHUMAaHUE, YTO
€ClIM B Ka4eCTBE BXOJALIMX 3HAYCHUH JJIs1 CBOMCTBA YKa3aHO HECKOJBKO JIML, TO 3TH 3HAUYEHUS
OyIyT paccMaTpUBaThC Kak 0003HAYAIOMINE OJMH U TOT K€ OOBEKT.

Transitive

TpaH3uTHB ONpeeNsieT TPAH3UTUBHOCTh CBOKMCTB 00beKkTa. Ha ciienyromeM pucyHKe MpUBEIeH
pUMep, B KOTOPOM Ipearoaraercs, yrto arpulyr oowvekra «hasAncestor» umeeT CBOICTBO
«Transitive».

William

Matthew

Symmetric

CHUMMETpUYHBIH OmNpeAensieT CUMMETPUI0 CBOWCTB oOBbekTa. Cpein WIEHOB CEMBbH, €CIH Y
Mbtei0 ecth Opat/cectpa (hasSibling) mo umenn Gemma, y J[>keMMblI, €CTECTBEHHO, TaKKE €CTh
6pat/cectpa (hasSibling) mo umenn Matthew. Mbl MOXXeM OmNpeAenuTb, 4TO aTpuOyT 0ObEKTa
«hasSibling» sBisieTcs CUMMETPUYHBIM, TOT/Ia HaAM HY)XHO OOBSBUTH TOJBKO OAMH (hakKT, a
Jpyroii (hakT BO3HUKAET €CTECTBEHHBIM 00pa30M M3-3a «CUMMETPHI» aTprOyTa 00beKTa.
Asymmetric

VYTBepxIaeT, uTo BHIOpAaHHOE CBOMCTBO SBJISIETCS aCUMMETPUYHBIM. IHTYUTHBHO 3TO O3Hauaer,
YTO €CJIU MHIUBUJI X CBSA3aH C MHAUBUAOM Y, TO UHAUBHJ Y HE CBSI3aH C MHAMBHUJIOM X IO TOMY
K€ CBOWCTBY.

ACHMMETpUIO TaKXe Jierde MOHATh, Hanmpumep, arpuOyT hasChild Henb3s ompenenuTs Kak
CUMMETPUYHBIN.

hasChild

Jean ~-_ hasChild __--~ - “Matthew

Reflexive

YTBepKIaeT, 4To BHIOPAHHOE CBOMCTBO SIBISETCS PE(PIEKCUBHBIM. YTBEP)KICHHE O TOM, YTO
CBOMCTBO sIBisieTcs pe(IEKCUBHBIM, MPHUBOIUT K TOMY, YTO KaXKIBIH OTAENBHBIA WHIWBHI
CBSI3aH C cCaMUM cO0O0M Yepe3 3TO CBOMCTBO.
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oWs knows WNoWws

Irreflexive

YTBepKIaeT, 4YTO BHIOPAHHOE CBOMCTBO SIBJISAETCS HEPE(PICKCUBHBIM. Y TBEPXKIACHHUE O TOM, YTO
CBOWCTBO sIBJIAETCS] Hepe(IeKCUBHBIM, 03HAYAET, YTO MHAMBUJ HE MOXKET OBITh CBSA3aH C CAaMUM
co00if uepe3 3T0 CBOWCTBO.

’&gr_Qf‘ isMotherof '\gM_Q%G
§ %
v e

-

Irreflexive ompenenseT HEOTPaKaeMOCTh CBOMCTB 00BEKTa, 3TO 03HAYAET, YTO CBOHCTBO 0OBEKTA
HE MOXKET ONKCaThb OTHOIICHHS MEXIy CaMHM OJK3eMIULIpOM M camuM co0Ooil. Hampuwmep,
iIsMotherOf.

33}13HI/IH AJISl BBIIMMOJTHEHUSA U METOAUYECCKUE PEKOMECHAALIUN

B nmaboparoproii pabote 4 Obla co3/1aHa OHTOJIOTUS POACTBEHHBIX OTHOIICHHIA, COCTOSIIAS
U3 CBs3eH «Ipenok-moToMok». [losToMy BHawasne AaBaiiTe MpoaHAIM3HPYEM ATU OTHOIICHHSX.
[epBoHaYaIbHO B AHTOJIOTUH OMpPE/CICHBI OBLTH YETHIPE BH/IAa OTHOIICHHIA Wik posiel, mim Object
Properties, kak OHH Ha3bIBAIOTCS B TPMHUHAX OHTOJIOTMYECKOTO peaakTopa Protégé. Dro:
aenaemcallpeoxkom
aenaemcallomomkom
umeemlIpeoka v
umeemllomomka.
Ecnu mpoaHanm3umpoBaTh CEMAHTHKY 3THUX OTHOILIEHWH, TO Mbl C BaMH IOMMEM, YTO
sersThesl [penkam u umetsl loTOMKa - 3TO OJTHO U TO K€ CBOMCTBO MITH OJTHA U Ta K€ POJIb

sBisieTcslIpeakom sBisieTcallpenkom
nmeetlloromka nmeetlloromka

sBasgercslloroMmkom
nmeetlIpenka

sBisieTcalloTomkoM
nmeetlIpenka

HeitcrBurensHo, ecnn Enena umeer MBaHa B kadyecTBe Npeaka, TO OJHOBPEMEHHO OHa
ABJISIETCS] TOTOMKOM 3TOTO ke MHAMBUAA. [103TOMY 11e51ecoo0pa3HO YCTaHOBUTH SKBUBAJICHTHOCTD
CBOICTB MEXXY MPEIKaMH 1 TOTOMKAaMH.

1. Jlnst TOro, 4ToOBl YCTAaHOBHUTH DKBHUBAICHTHOCTh HY)XKHO BBIOPATh COOTBETCTBYIOIIEE
CBOHCTBO, 3aTeM B pasese Description BeiOpars 3Hak + Harpotus myHkta Equivalent To
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Active ontolo = | Entities = | Classes = | Object Emger{ies = | Data Emger{ies = | Individuals hI class = | DL Qﬁr\r x | COntoGraf = | SPARQL Query x

Annotation properties | Datatypes  Individuals | = ™ pmeetllotomka — hitp//myontololgy.org/family. owlhasDescendant

Object properties Annotations -

Object property hierarchy. nmee 7115 =X @ Annotations: MMeeTIoToME
TS| | Bx§ Asserted

Annctations
V- owltopObjectProperty rdfslabel
¥-- M cBA3AH
}- neetloTomEa
- umeetlpeaka
b I AENAeTCATOTOMKOM
- aensaeTcallpenkom

Characteris 2] [ 9 ® ¥ § Description: MMeeToTOMKa

Functional
Inverse functional <& umeetloTomka X
¥ Transitive =
=y -] Asserted

EmETTE V- Il owl topObjectProperty
Asymmetric VW cAsan

- W umeeTloToMKa
Reflexive - uveetlpenka

b aenaeTcAlloToMKoOM
Irreflexive [ EnsiCTC MTpekou|

Inverse Property
oK Cancel [
lclick Ressoner > Start reasoner |/ Show Inferences S

:‘)KBI/IBaJ'ICHHI/IIO HGO6XOI[I/IMO YCTAaHOBUTD JIJISI BCEX CBSI3CI>1, KaK ITOKa3aHO pHUCYHKE.

Object property hierarchy: waeer! lotomxa »

‘T.’i‘:. 4 Asserted ¥

¥ mmowl:topObjectProperty
¥ W canzan

v
= umeerPebenka

¥ mmumeerflipeaxa = aannercalloToMkom
mumeerPoaurenn = aannercaPebenkom

Vo aannercalloromkom = nMeerllpeaxa
maannercaPebenkom = umeerPoaurenn

¥ mgannercallpeaxkom = nmeerfloromxa
N aannercaPoaurenem

2. Ecin mocMOTpeTh Ha CXeMy, TO MOYKHO 3aMETHTh 3aKOHOMEPHOCTb: uTO eciu VBaH
Ssnsercsa npeakoM Enensl, a Enena sBisiercs npenkoM Makcuma, TO COBEPIIEHHO OYEBUIHO, YTO
WBan B TO e camoe BpeMst sBIsIeTCS pekoM Makcuma. A, ecin Ob1 'y ViBaHa ObL errie Kakoi-To
HpeJIOK, TO OH TOXe OBl ABIISUICS NpeikaM Makcuma U Tak Jiasee.

sisieTcsl Ipeagxom

nmeetlloTromka

aBiseTcal loTOMKOM sBrsieTcalloToMkoM
nmeetlIpenka nMmeetlIpenka

To ecTh moHsATHE npeaKa ABIACTCA TPAH3UTUBHBIM TO €CTh IMPEAO0K MOECTO NIPEAKA ABIACTCA
MOUM IPCIOAKOM. Taxxe aHagOrM4HO ¢ MOTOMKamu. M Takum O6p830M 3TO JIOJDKHO JIEMCTBOBAaTh Ha
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HEOrPaHMYEHHOE KOJIMYECTBO YPOBHEN BIOKEHHOCTH.
UroOb1 3amaTh CBOMCTBO TPAH3UTUBHOCTH, HEOOXOIMMO ITOCTaBUTh COOTBETCTBYIOIIYIO

raioyky B manenu Charachteristics
Characteris 1M H M X]

Functional
Inverse functional
v Transitive
Symmetric
Asymmetric
Reflaxive

Irreflexive

CpoiictBa wumeerlloromka u wumeerllpenka sBIAIOTCA TpPaH3UTHBIMM, TAKXKE Kak
seisiercslIpenkom u sBisercsalloromkom. OOpaTuTe BHUMaHKE, YTO JUISl POJMTENCH U Uil IeTei
CBOICTBA TPAH3UTUBHOCTU HE YKA3bIBAIOTCS, MIOTOMY YTO PEOEHOK MOEro peOeHKa OYEBHJIHO HE
MO peOEHOK, TaKKe, KaK U POAUTETb MOETO POJMTEIS - HE MOM POJTUTENb.

3. C npyroii cTOpoHBI, KaK Bbl, HABEPHOE, YK€ JI0TaJaJINCh, €CTh IOHATHE BHYKOB, Oa0yIIeK
U JICAYIIEK, KOTOPBIE TOXKE HEIUIOXO ObUI0 OBl OTPa3UTh B OHTOJOTHMH M JUIL 3TOrO Oynem
UCII0JIb30BaTh TAK Ha3bIBaeMble LIETIOYKH CBOMCTB. BO3bMEM J1t0OBIE TpH MHAMBHIA, €CIU MEXIY
HUMU YCTAQHOBJIEHBl OTHOILEHHS POJUTENb-PEOCHOK, TO ILIENOYKAa U3 JBYX TAKUX OTHOIIECHUH
SIBJISICTCS SKBUBAJIEHTOM OTHOILEHUS 0a0yIIKN/AeAYILIKY U OTHOIIEHHS BHYKA.

JlaBaiiTe MOCMOTPHUM, KaK 3TO OTPa3sUTh B OHTOJIOTMYECKOM penakrope. i 3Tux nenen
JlaBaiiTe cHavyasa co3aauM cBoiictBa umeerbadymky/lenymky u ssnercsbabyikoii/lenynkoil.

[Tockonpky Galyiika/neayiika Toxe SBISIIOTCS MpPEeAKaMH, TO JIOTUYHO CO37aBaTh JTAHHOE
CBOMCTBO Kak BIIOKEHHOE cBoMcTBa uMmeetlIpenka u sasmsercallpenkoM, mosromy 31ech UX U
CO3aIUM.

Annotation properties Datatypes Individuals
Classes Object properties Data properties

Object property hierarchy: asnaeTcalpeakom EINEmE
.|| xf Asserted

Y- owltopQObjectProperty
¥ W cBR3aH

b ymeetloTomka
V- uneetlpegka
. yveetbabGywrydeaywry
B ymeetPogutens
b aenaetcAlloToMKOM
A& __laensercallpegkom
BN agnAeTcA Po,unren emM
. asnATLCAbabywkondeaywkon

He Oynmem pasmuyare 6a0ymiky W AEAYIIKY TO MOy, Tak Kak 3TO OyJeT CAenaHO B
KOHEYHOM HTOre MO0 TOMY, K KAKOMY KJIACCY MY>KYMHE WM >KCHIIUHE OTHOCHUTCSA TOT WJIM MHOU
uHIuBUA. TO €cTh Al YNPOIICHUS OHTOJOTWH, HE OyAeM co3/1aBaTh OTACIBHYIO POJIb JUIS
0a0yIIKK ¥ OTAEIBHO JUTS JSTYIITKA, CO3/IaIMM OJHY JIJIsl HUX BMECTE.

4. Jlanee HY)XKHO ONPEAEIHTH IIETIOYKY CBOWMCTB, Yepe3 KOTOphIe OyIEeT BhIpakeHa NaHHOE
cBOMCTBO. Tak Kak OaOymika W JIeAyIIKa COOTBETCTBEHHO SBIISIIOTCS POJTUTEISIMH POIUTENEH,
nodToMy UMeThbalymky/lenyIiKy - 3T0 3HaYUT UMETh POJUTENS CBOUX POTUTENIEH.

[Mepeitnem B okxHO Description u 3mech BHU3Y €CTh pa3jiell, KOTOpPBIA Ha3bIBACTCS

SuperProperty Of (Chain), kyna u HyXHO J00aBHTH IIETIOUKY CBOMCTB (BJIOJKCHHAsi B CBOMCTBa
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umeerbabymky/lenymky)

Object property hierarchy: nmeetbabywkye; 210 S & &

Annotations: nmeeTbabywkydeayLky F=mE
o
T= S B Asserted v e
V- owltopObjectProperty
¥ cBR3AH
b = yneetlloTomka
¥ = yneetlpegka
B __lumeerbabywryleqywry
. L mm umeerPogutens
» = ssnAetcAlloToMKOM
V- ’2"::::";?;6#:::1““ Characteris 2 1= ® & [ Description: umeeTbatywky/lemywky F = = =
== RenATLCABaOyWKoRdeaywKon =i T
W= wuveetllpeaka
Inverse functional
Transitive veres OF
Symmetric <4 umeetbadywky/leaywky ®
Asymmetric Di
umeeTPoguTena o nmeeTPogurena
Reflexive = umeetbabywwy/leaywky
Ireflexive
Di OK Cancel
SuperProperty Of (Chain)

umeeTPoauTens o umeeTPoautens SubProperlyOf: umeerbabymrydenywry

Taxxe mobaisieM LETOUKyY | It CBOicTBa siBiercsibadymkoii/lemymkoi

ABNAETCAPOoQUTENEM 0 ABNAETCAPoOQUTENEM

=+ AaenATecAbabywkoindegyikoi

OK Cancel

5. MoeM JIOruuecky MpearnoaoXuTh, YTo cBoicTBa sBisiercsibadymkoii/lenymkoi Oyaer
o0OpaTHBIM cBOMCTBY nMeeTbadymiky/leaymiky. [ToaTomy HE0OX0aMMO T0OABUTH CFOJIa HHBEPCHIO

Object property hierarchy: aenatsc 2 IS X @ Annotations: ABnATECAGAGYLWKOAEAYIWKON B =0
T | S| | 22§ Asserted v Amotations
V- owl topObjectProperty

V- W cBA3aH

bW umeetlloTomKa
VW umeetlpeaka

- mm yweetbabywny/leaywky 4 ABNATECABABYIIKOA N AYIIKOR X
- mm yweetPoauTens
b gensaercallotomkom .+ c. N Asserted »
v = snsercafipeson Characte DTS DUEEE
I genaetcAPoguTenem ¥ owltopObjectProperty
BRL_|renaTbcabatywkonleqywKkon Functional Equivalent To VW CBA3aH
- GpatCecTpa
- - H
Inverse functional uneetBuyKa ¥ = umeerlloTomka
- V- m. ymeetllpenxa
Transitive SubProperty Of e Inmeerbabywkyleaywky
. - W ymeeTPoguTEnA
Symmetric = aenAeTcAllpl »- B aEnAETCATIOTOMKOM
Asymmetric > Asnaercallpegkom
Inverse Of
Reflexive uneetbabyw - I I I I
Irreflexive
Domains (intersection)
Ranges (intersection)
- OK Cancel _
¥ Show Inferences =

6. ITocne mobGamienusi cBoricTB mMeeTbaOymky/lenymky u sBiercsbadymnikoii/leykon,

HE0OX0aMMO J100aBUTH HHPOPMAIHIO O BHYKax. /s aToro B cBoiicTBO uMeetlloromka nobapmnsiem
BJIO’KEHHOE CBOMCTBO MMeeTBHYKa, B CBOMCTBO siBisieTcsl loToMkoM — sBisieTciBHyKOM.
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7. Jlob6aBmnsiem cBOMCTBY nMeeTBHYKa 11enouKy
superProperty Of (Chain
M yumeeTPebenka o umeeTPebenka SubPropertyOf: umeerBuyka

Jlst cBOMCTBA SIBIISIETCSIBHYKOM HAINUIIUTE LIETIOYKY CAMOCTOSATEIBHO

8. Tenepb HY)KHO CBSI3aTh MOHATHS BHYKOB M 0aOyIIek/neayiieK, Tak Kak Ha caMoM Jielie
ceiiyac y HaC OHM IIOKAa JIOTMYECKU HE CBSA3aHbl, TO €CTh y HAC €CTh OT/AENIbHAsS JIMHUS BHYKOB U
oTAenbHas JuHUS 6alyiex/nenyiek. /s 3Toro Hy»KHO CO37aTh MEPEKPECTHYIO SKBUBAICHTHOCTD,
MHa4e TOBOPS HY)KHO TOKa3aTh, 4YTO UMeThbBHYyKa U sBnsAThCsIba0ymkoii/leaymkon - 3T0 OHO U TO
K€, TO €CTh PKBHUBAJIEHTHOE CBOMCTBO. [loaTOMYy naBaiite mjisg cBoicTBa mMeeTBHyKa co3maaum
SKBHBAJIICHTHOE  CBOMCTBO  siBAThcsbaOymkoit/lenymkoit, a i sBuATbciBHyKOM -
nmeerbabymky/lemymky

9. Jlna npoBepku Ha OIIMOKM BCEX W3MEHEHH, KOTOpble Bbl BHECIH, HEOOXOAUMO
3anyctuTh Pusonep. [locie ero 3amycka nosiBATCS BCE CBA3U, KOTOPbIE BHIUUCIISIET IporpaMma (OHU
BBIZIEJIEHBl JKENTHIM). YTOOBI IMPOCMOTpPETh Kak IMporpamMma cieiaja TOT WM HHOM BBIBOJ,
HEO00XOIMMO HaXKaTh Ha 3HAK BOIIPOCA

< © family | <€ Explanation for Anna umeetbabywky/leaylwky van X Bearch
® Show regular justifications ® All justifications
Active ontology = R .
9y Show laconic justifications Limit justifications to =
Annotation proper|
Classes | Object Explanation 1 Display lacenic explanation
|
Explanation for: Anna umeeTbabywkyJegyuky lval [I]EEE
umeeTPonutens o umeetPogutens SubPropertyOf: nmeetbabywky/denywky NO
Elena umeetPogutens lvan ALL
@ Elena Anna umeeTPoauTens Elena ALL
& wan
& Maria
& Mmaxim Explanation 2 Display lacenic explanation
& sergey
Explanation for: Anna umeeTbabywkyJegyuky lval MEE
Elena umeetPogutens van ALL

umeeTPopuTena o uMeeTPoguTtena SubPropertyOf: ABNATLCABHYKOM NO
wmeetbabywkydeaywky EquivalentTo ABnATL CABHYKOM NO
Anna umeetPoguTena Elena ALL

Explanation 3 Display laconic explanstion

oK

umeetbabywkyeaywky lvan ..
. ymeetbabywkyJeaywky Maria
W 5ENATLCABHYKOM Ivan

10. Takxe npoBepUTh MPABIILHO JIM BbI CAETIAIM CBSI3M MOXHO U ¢ noMols DL 3anpocos
(DL Query)
Hanpumep, Hy)kHO y3HaTh, KTO siBiseTcs npenkoM Makcuma. Jlinst atoro Bo Bkiagke DL

Query (eciu ee HeT, TO HYXHO ee oToOpasuth B MeHto Window > Tabs > DL Query) Beeaute
3amnpoc:
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<& family (http;//myontololgy.org/family.owl) : [C:\Users\Alex\OneDrive\/lokymentsi\family.owl] — O x
File Edit View Reasoner Tools Refactor Window Help

< @ family (http://myontololgy.org/family_owl) ~ Search..

Active ontology = | Entities = | Classes x | Object properties = | Data properties x| Individuals by class = | DL Query x | OntoGraf x|

Class hierarchy: owl:Thing ElMESmE J DL query: =0}
b 3 Asserted ¥ Query (class expression)
> @ ABnAeTcANpenxom value Maxim

Execute  Add to ontology

Query results
Instances (4 of 4) Query for
@®Elena Direct superclasses
Otvan Superclasses
@ Maria !
& sergey Equivalent classes
Direct subclasses
Subclasses
v Instances
Result filters

Name contains

¥ Display owl:Thing

(in superclass results)

¥ Display owl:Nothing

(in subclass results]

Reascner active v Show Inferences B

CaMOoCTOSATENBHO CHeTIAlTE 3aMpoc, KTO SBIsIETCs 0a0yIIKon 1 aeaymkoi Makcuma

11. CooTBeTCTBEHHO, YTOOBI OMPENCIUTh TOJBKO NCIYIIKY WM TIally, HaJo0 K 3armpocy
J00aBUTH JIOTHYECKOE BhIpakeHHe and U yKas3aTh 1ot

DL query: MEEX

Query (class expression)
AenAeTcAlpeakom value Maxim and MyxunHa

Execute = Add to ontology

Query results
Instances (2 of 2) Query for
& van Direct superclasses

@ sergey Superclasses

Equivalent classes
Direct subclasses
Subclasses

v Instances

CaMoCTOSATEIbHO ONPEIeNIUTE OTAEIbHO 0a0yIIKy U AeAyIIKY Makcruma

12. Ecnu BHUMATENBHO MOCMOTPETh HA JAHHYIO OHTOJIOTHIO, TO MOXHO 3aMETUTh, YTO B
Hell He XBaTaeT OTHOIICHUI MEXIY OpaThsiMU U CECTPAMH, TO €CTh 110 BEPTUKAIN BCE OTHOIICHUS
ceifiyac BBICTPOEHBI, a MO TOPH3OHTAIM UX TOKa uTo HeT. COOTBETCTBEHHO, HYKHO J00OABUTH
JaHHOE CBOMCTBO BO Bkiagke Object properties. [Tockosbky OpaThst M CECTPbl HE SIBISCTCS HH
npeaKaMu, HU TIOTOMKAaMH, MMO3TOMY HHM B OJJHY W3 3THX pOJiel HE HY)XHO BKIIIOYATh OpaTbeB U
cecTep, a Hy’KHO CZIeJaTh OTACIBHYIO POJIb TOYEPHIOIO OT POJIH CBSI3aH.
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Object property hierarchy: 6paTCeZl Il E® X

T | G| | 2§ Asserted v

V- owltopObjectProperty
¥ W cBRA3aH
L __IDD3& : N
B umveetlloTomka
B uneetllpenka
N aenaercaAlloToMKOM
e asnsercallpeakom

V-V-¥-¥

[TockomneKy Opat/cecTpa - 9TO 4eNOBEK, KOTOPBI UMEET OJHOI0 M TOTO JKE POIUTEIS, TO
HY’KHO YCTaHOBHTH COOTBETCTBYIOLIYIO IIEIOUKY

¢ BparCectpa X

umeeTPoguTens o AenNAeTCAPefeHKoM
=+ bparCecrpa

oK Cancel

Kpome TOro, naHHoe CBOMCTBO SIBISIETCS TPAaH3UTUBHBIM U CHUMMETPUYHBIM (T.€.
JIBYHAIIpaBJICHHOE OTHOLIEHKE). BricTaBisieM 3TH napamerpsl rajouky B nanenu Charachteristics.

13. CamocTOsTENBHO CO3/1aiiTe CBOICTBO CYIpPYrH, YCTAaHOBUTE COOTBETCTBYIOIIME CBSI3H
(He 3a0bIBaiiTe, UTO JTAHHOE CBOWCTBO SIBJISETCS CUMMETPHUYHBIM).

3ananmne 1

B onTonmorum, xotopasi Obuta Bamu paspadotana B j1/p 4, nob6aBbTe 2-3 CBOWCTBA, YCTAHOBUTE
cBs3M. 3amyctutre Pu3oHep M MpOBEphTE CO3JAHHYIO OHTONOTHMI0O Ha omuOku. Caemaite
Heckoapko DL 3ampocos.

Pexomenayemasi iuTeparypa:

1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTemiekTyanbHble CHUCTEMBI H
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yueOHoe nocodue / C.B. Ilanbpmos. - Camapa : [ToBoimkckuit
rOCyJapCTBEHHbII YHUBEPCUTET TEeJIEKOMMYHUKaLUUN U uHpopmaruku, 2017. - 195 c. - Kuaura
Haxoautcs B 6a3oBoii Bepcun DbC [PRbooks.

2. CeicoeB, /I. B. BBeneHue B TeOpHIO MCKYCCTBEHHOTO HHTEIUIEKTa : yueOHOe
noco6ue / JI. B. Cricoes, O. B. Kypunra, J[. K. [Ipockypun. — Mocksa : Aii [lu Ap Meaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekct : anektponHsii // IludpoBoit
00pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/108282.html

8.1.2. [lepedeHb TOMOIHUTEIBHON JIUTEPATYPHI:

1. AsepuenkoB, B. M. Cucrema QopmupoBanus 3HaHuil B cpene WHTepHeT :
Momnorpadust / AepuenkoB B. U. - bpsHck : bpsHckuii rocynapcTBEHHBINH TEeXHMUYECKUN

yHuBepcureT, 2012. - 181 c. - Kuura naxogurcs B 6azoBoii Bepcuu DbC IPRbooks. - ISBN 5-
89838-328-X
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2. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEIJICKTA : yueOHOoe mocobue : [16+]
/ C. W. TlaBnoB. — Tomck : ToMmMCkHii TOCYyapCTBEHHBI YHHUBEPCHTET CHCTEM YIIPABJICHUS U
paauosnekrponuku, 2011. — Yacte 1. — 175 c. — Pexum pgocryna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. Y. CucteMbl HCKYCCTBEHHOTO MHTEIIEKTA : yuyebHnoe mocodue / C. U.
[TaBnoB. — Tomck : ToMCkuIl TOCYJapCTBEHHBIH YHHUBEPCUTET CHUCTEM YIPaBICHUS W
paauosnexkrponuku, 2011. — Yacte 2. — 194 c. — Pexum pgocryna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cucrembl HCKYCCTBEHHOTO MHTEJIEKTA : yueOHOe nocobue : [16+]
/ H. E. Ceprees. — Taranpor : IOx#Hb1ii dpeaepanbubiii yauepcutet, 2016. — Yacts 1. — 123 ¢. :
CXeM., Hi., TaOII. — Pexum JIOCTyma: o MOJMINCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

S. Cotnuk, C. JI. IIpoexTupoBaHue cUCTEM MCKYCCTBEHHOI'O MHTEIUIEKTA : yuyeOHOe
nocobue / C. JI. Cotnuk. — 3-¢ uzn. — Mocksa : uaTepHeT-YHuBepcuter MHPpOpMamoHHbBIX
Texnonoruit (MHTYUT), At [lu Ap Meaua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Texkcr : anextponnsiit // Ludposoit oopazosarensubiii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/102054.html.

HNuTepHeT-pecypcebl:

1. Bopoiicknit @. C. MupopmaTnka. DHIUKIONEANIESCKUN CIOBapb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHbIe HMH()OPMAIIMOHHBIE H TEIEKOMMYHHUKAIIMOHHBIE TEXHOJOTMHU B
tepMuHax ¥ ¢akrax. - M.: ®USMATIIUT, 2006. - 768 c. — JlocrynHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. NBanos B. OcHOBBI HWCKYCCTBEHHOTO HAHTEJIJIEKTA —
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OCHOBBI HCKYCCTBEHHOT'O UHTEJUIEKTA; Y4eOHO-METO 1. mocodue. —
http://www.studfiles.ru/preview/2264160/

4, Cair OCHOBBI nmn -

https://sites.google.com/site/osnovyiskusstvennogointellekta/

S, Co6onb b.B. Mudopmatuka: yueonux/ b.B. Coboinb [u np.] — U3a. 3-e, nonomnH.
u mnepepab. — PocroB ©/l: ®enmkc, 2007. — 446 c. — MHocrymno: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar

IIpakTnyeckas padora 7.
Pa3pa6oTka yueOHOM IKCIIEPTHOM CHCTEMBI

Henab 3ansitusi — cPopmupoBaTh MpPEJICTaBICHHE O pa3pabOTKEe MU HCIOJIb30BaHUU
yueOHO IKCIIEPTHON CUCTEMBI.

3agaum 3aHATHA:

- I/ISyLII/ITI) HpI/IMepI)I HOCTpOCHI/ISI 3KCHepTHBIX CHUCTEM,

- Hay4uThCS CO3/1aBaTh U PeaKTUPOBaTh 0a3y 3HaHUI OC;
- Hay4UThCS PEaM30BbIBaTh U TECTUPOBAThH 0a3y 3HAHUH.

33}]3![[/[51 AJIl BBIIMMOJTHEHHUA U METOAUYECCKHUE PEKOMECHAALIMNA

DkcnéprHas cuctéma (DC, aHri. expert system) — KoMIbIOTepHas CHCTEMa, CIIOCOOHas
YaCTUYHO 3aMEHHUTh CIIELUAIMCTa-dKCIepTa B  Pa3pelIeHud MPOOJEMHOM  CHUTYaIUH.
CoBpemennble DC Hayvaiau pa3padaTbIBaThCS HUCCIEIOBATENISIMH MCKYCCTBEHHOTO MHTEIJIEKTA B
1970-x romax, a B 1980-x momy4yuiam KoMMepueckoe mojakperuieHue. llpeamecTBeHHUKaMu
AKCIEPTHBIX cucteM Obutn mpemioxkensl B 1832 romy C. H. KopcakoBbiM, co3naBmum
MEXAHUUYECKHUE YCTPOWCTBA, TaK HAa3bIBAEMBIE «UHTEIJIEKTYyaJbHbIE MAILMHBD), TO3BOJISBIINE
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HAXOJUTh PEIICHUS IO 33JaHHBIM YCJIOBUSAM, HallpUMeEp, ONpeNeNaTh HauboJee MOAXOJAIIne
JIeKapcTBa Mo HaOMI0AaeMbIM y MAlMEeHTa CUMIITOMaM 3a00JIeBaHHUS.

B un(popmaTHKe 3KCTIEpPTHBIE CUCTEMbI PACCMAaTPHUBAIOTCS COBMECTHO ¢ 0a3amM 3HAHUI
(6a3a 3nanmit (b3; anrn. knowledge base) B nHpopMaTHKe U HCCIECIOBAHUAX MCKYCCTBEHHOTO
MHTEJUIEKTa — 3TO 0c000ro poja 6a3a JaHHBIX, pa3paboTaHHas Ul ONIEPUPOBAHUS 3HAHHUSIMU.
baza 3HaHMii COJOEPKUT CTPYKTYPUPOBAHHYIO HH(MOPMALIMIO, MOKPHIBAIOIIYI0 HEKOTOPYIO
00acTh 3HAHUM, AN UCHOJIB30BAHUS KUOCPHETHMUYECKUM YCTPONCTBOM (WJIM YEIIOBEKOM) C
KOHKpeTHOU 1enbio. CoBpeMeHHbIe 0a3bl 3HAHUN PabOTalOT COBMECTHO C CHUCTEMaMM IOHMCKa
uH(pOpMAIINK, UMEIOT KIacCU(PUKAITMOHHYIO CTPYKTYPY (Kinaccupukamnms (KiaccupuiimpoBaHue)
(ot nat. classis — pa3ps u jaat. facere — genatb) — OCOOBIN CIIydail TPUMEHEHHUS JTIOTUUECKON
orepanuu JAeNeHHs oObeMa MOHATHSA, MPEJCTABISAIOMNNA COOOH HEKOTOPYIO COBOKYITHOCTH
JEJICHUN (JIeJIeHHe HEKOTOPOro Kiacca Ha BUABI, JEJIEHHWE 3TUX BUJOB U T.JO.) U ¢dopmar
Npe/CTaBICHUS 3HAHUN (TIpe/ICTaBIeHHE 3HAHUIH — BOMPOC, BOSHUKAIOIIUI B HHPOPMATUKE —
¢ 1moaOOpOM MpeACTaBICHUS] KOHKPETHBIX M OOOOIIEHHBIX 3HAHWM, CBeACHMH M (HAKTOB s
HaKoIIeHus u 0opabotku nHpopmaru B IBM. ['maBHas 3a1a4a B MICKyCCTBEHHOM MHTEJUICKTE
(M) — HayuyuThbCsl XpaHUTh 3HAHUS TAaKUM OOpa3oM, YTOOBI MPOrPaMMbl MOTJIIM OCMBICIIEHHO
00pabaTbIBaTh UX U JOCTUTHYTH TE€M IOJA00HS YETIOBEYECKOTO HHTEIIEKTA).

[TonHoneHHble 6a3bl 3HAHUHN cojepkaT B ceOe He TONbKO (aKTUYECKyI0 MH(MOpPMAIIHUIO,
HO W TpaBWJIa BBIBOJA, JIOMYCKAIOIIHME aBTOMATHYECKHE YMO3AKIIOYEHHS O BHOBH BBOJUMBIX
dakTtax W, Kak CHEACTBHE, OCMBICIEHHYIO 00paboTrky wunHdopmamnuu. OOmacTb Hayk 00
HCKYCCTBEHHOM HMHTEJUICKTE, H3ydaromias 0a3bl 3HAHUH M METOIbI pabOThl CO 3HAHHSIMH,
HA3bIBACTCS] MHKCHEPUEH 3HAHUN) KaK MOJENH MOBEICHUS SKCIIEPTOB B ONpeIeIeHHON 001acTH
3HaHUH C WCHOJB30BAHUEM IPOLEAYP JIOTUYECKOTO BBIBOJIA M TIPUHATHS PEIICHHA, a Oa3bl
3HAaHUW — KaK COBOKYIMHOCTb (DaKTOB U TMpaBWJI JIOTUYECKOTO BBHIBOJA B BBIOPAHHON
IOPEIMETHOW OO0NacCTH MACATEIbHOCTH. B HHCTpYMEHTANbHYIO CHCTEMY BXOAAT TIOMHMO
OMKMCAHHOI BBIIIE HKCIEPTHON OOOJIOUKH Iporpamma-penakrop 0a3 3HaHMM U Iporpamma
JIOTHYECKOTO BBIBOJIA.

Amanwl pazpadbomkKu IKCnEPMHBIX CUCMEM:

1. Uoenmudghuxayus.

OmnpeneneHre YYacTHHUKOB M WX poJied B Ipolecce CO3IaHMs M HKCIUTyaTalllH
AKCIIEPTHOM CHUCTEMBI.

B npomecce co3maHus 3KCNEPTHOM CHCTEMBI MOTYT Y4YacTBOBaTh CIEIYIOIUE
CTHEHUATHNCTBI: WHKEHEPHI 10 3HAHUSM, SKCIEPTHI, MPOrPAMMHCTBI, PYKOBOJIUTENH IPOEKTa,
3aKa34MKH (KOHEYHbIE MMoJb30BaTenu). [Ipu peanmuzanuu CpaBHUTENBHO MPOCTHIX AKCIEPTHBIX
CHCTEM TMPOTPaMMHCTOB MOXXET M He ObITh. PO HWH)KEHepa MO 3HAHUSAM - BBIY)KHBaHHE
npoeCCHOHATBHBIX 3HAHUH M3 JKCIEPTOB M INPOEKTUpPOBaHUE Oa3bl 3HAHUN SKCIEPTHOU
CHCTEMBI U €€ apXUTEeKTYphI. [IporpamMmmucT He0OX0aMM TpH pa3paboTKe CreUATN3NPOBAHHOTO
JUIs JaHHOM SKCHEpTHOM CHCTEMBbl MPOTPaMMHOTO oOOecneueHHs,, KOorjaa MOAXOJAIIEero
CTaHJAPTHOTO (HarpuMep, 0OOJOYKH JUTSI CO3aHUS SKCIIEPTHON CUCTEMBI) HE CYIIECTBYET WIIH
€ro BO3MOXKHOCTEH HE JOCTATOYHO U TPEOYIOTCS JOMOJHUTEIbHBIE MOIYIIH.

B mporecce skcruryaTanmud MOTYT TPHHAMATh YYacTHE KOHEYHBIE II0JIh30BATEIH,
HKCHEPTHI, aIMUHHUCTPATOP.

Ha sTom aTare pa3paboTuuK JOJDKEH OTBETUTH Ha CIIEAYIOIINE BOIIPOCHL:

- Kakoit knacc 3a1a4 1o/pKHA periaTh SKCIepTHas cucreMa?

- Kak oti 3a1aun MoryT OBITH OXapaKTEepPH30BaHBI WIIN OIPEICIICHBI?

- Kakue M0oXHO BBIACTUTH TIO/13a1a4H?

- Kakuie ncxomHbie JaHHBIC JTODKHBI UCTIOIB30BATHCS TS PEIICHUS?

- Kakne moHATHS M B3aUMOCBSI3U MEXKIY HUMHU HCIONB3YIOTCS TPU PEIICHUH 3a]1a4d
JKcrepTaMu’?

- Kakoit Buz1 umeer perienue, 1 Kakue KOHUENIIMU UCTIONb3YIOTCS B HEM?

- Kakne acriekThI ombpiTa SKCrepTa CyIIeCTBEHHBI JIJIS PEIIeHUS 3a1a4n?

- KakoBa npuposa u o6beM 3HaHUH, HEOOXOMMBIX JJISl peIIeHus 3a1a4n?
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- Kakue npensrcTBus BCTpeyaroTCs U PELLIEHUH 3a1a4?

- Kak »Tu moMexu MOryT BIUATH Ha pelICHUE 3a1a4?

2. Konyenmyanusayus.

Ha sTom sTamne pa3paboTuuK J0JIKEH OTBETUTh Ha CJIEAYIOIINE BOIIPOCHL:

- Kakue Tvnbsl JaHHBIX HYKHO UCIIOJIb30BaTh?

- YTo 13 JaHHBIX 331aHO, @ YTO JAOJKHO ObITh BHIBEIEHO?

- Nmerot 11 noa3agaun HauMEHOBAaHUA?

- ImeroT 1 cTpaTerun HaMMEHOBaHUsA?

- ImeroTes nu sicHbIE YaCTUYHbBIE TUIIOTE3bI, KOTOPBIE IIMUPOKO UCIIOJIb3YOTCA?

3. ®opmanuzanus.

4. Peanu3zanusi IpOTOTUITHOM BEPCUMU.

5. TectupoBanue.

6. [lepenpoekTrpoBaHUE IPOTOTUITHON BEPCHUH.

Hasnauenue, 603moxcnocmu u npUHyuUn padoomsl 0aileco6cKkoll cmpamezuu OUeHKU
66160006

baiiecoBckass cTpaTerusi OLIEHKM BBIBOJOB - OJHA M3 CTPAaTErwil, NPUMEHSAEMBIX IJIs
OLICHKM JIOCTOBEPHOCTH BBIBOJIOB (HAIpUMeEp, 3aKJIIOUYEHUN MNPOAYKIMOHHBIX IIpaBUI) B
JKCHepTHhIX cuctemax. OcHOBHas ujes 0aileCOBCKON CTpaTeruMM 3akKI04aeTcs B OLCHKE
BEPOATHOCTH HEKOTOPOIrO BBIBOJA C Y4E€TOM (DaKTOB, MOATBEPKAAIOIINUX WM ONPOBEPraroINX
3TOT BBIBOI.

BeposTHOCTE OCylIecTBIIEHHsT HEKOM rumnore3sl H mnpu HaimMumm  OonpeneseHHbIX
MOATBEPXKIAIOIUX CBUIETENBCTB E BBIUMCIAETCS HAa OCHOBE AlpUOPHOM BEPOSTHOCTH 3TOH
TUIOTE3bI 0€3 MOATBEP)KIAIOIINX CBUICTEIILCTB U BEPOATHOCTEH OCYIECTBICHUS CBUICTEIHCTB
IIPY YCIIOBUSX, YTO T'MIIOTE3a BEPHA UM HEBEPHA.

3navenns P(E/H) u P(E/meH), noncraBnennele B Teopemy baiieca, mo3BoisitoT
BBIUHCJIUTH allOCTEPUOPHYIO BEPOSITHOCTH MCXOAA, T.€. BEPOSATHOCTb, CKOPPEKTHUPOBAHHYIO B
COOTBETCTBUU C OTBETOM I10JIb30BATENS HA JaHHBINA BOIPOC:

P(H/E) = P(E/H) * P(H)/(P(E/H) * P(H) + P(E/neH) * P(ueH))

I

P anocrepuopnas = Py * P/(Py * P + Pn * (1 — P))

IIpumep npumenenus 6arieco8cKkol cmpame2uu OYeHKU 8b160008

B skcnepTHBIX cucTeMax Ui COCTaBJIEHMsI IIPOTHO30B IOTOJbI BEPOSTHOCTH OIS Ha
CIIEYIOIINN JIEHb OIpEeNesieTcs C y4eTOM TpexX (DaKTOpOB: BETEp, BIAXKHOCTh, 00JAYHOCTH (B
neHb HaOmoaeHus). 3a 173 nHs (M3 HUX 53 MOXKAJIMBBIX) HAKOIUIEHBI CTATUCTHYECKUE JaHHBIE,
IpUBE/ICHHBIE B TaONIHULIE.

IIpuBenenHble B TalnMile JaHHBIE O3HAYaIOT, HANPHUMEp, CIEAYIOLIee: 3a MepUo]
HaOmonenuil (173 nus) cnaGeiii Berep HaOmonancst 71 aenp (71=19+52). B 19 cnyuasx Ha
CJIEAYIOIIMN AeHb Norojja OblIa JOXKIIMBOM, B 52 cityyasx - 0e3 0caKoB.

B HekoTopelii AeHp HaOMIOMAETCS CIEAyIOIIash TOTroJia; CUJIBHBIM BETEp, BBICOKAS
BJIAYKHOCTh, 007auHO. TpeOyeTcs HalTH BEPOSITHOCTD AOXKUITMBOM MOT0/IbI HA CIEAYIOIUH 1€Hb.
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Konunyectso
Konnuectso cayyaes
. cny4aes noroAbl
MNoroaa B AeHb LOMAMBOM
6e3 ocaakos
HabntogeHus norozbl .
. Ha cllieayroLWmi
Ha cieyoWmi AeHb
AeHb
Cnalbrit 19 52
Betep YMepeHHbII 27 44
CupHBII 7 24
Bricokas 35 18
Brnaxnocte | Cpennss 12 42
Huskas 6 60
ScHO 5 83
Oo6naunocts | OO0OmauHO 8 27
[Nacmypho 40 10

B pganHoM cnydae B KadecTBe THIIOTE3 PACCMATPHUBAIOTCS COCTOSHHUS MOTOABI Ha
cnenyrommid aeub: H1 - goxnap, H2 - moroma 6e3 ocankoB. CBHIETEIIECTBOM 37€Ch SIBIISICTCS
coueTanue Tpex (aKTOpOB, XapaKTEPU3YIOUIUX MOTOAY B J€Hb HAOIIOACHUS: BETEP, BIAKHOCTh
U 00Ja4HOCTh (MOKHO CKa3aTh, YTO B JAHHOM CIIydae HCIOJB3YIOTCS TPU CBHICTEIHCTBA);
o6o3naunm 3t ¢akropel kak E1,E2, E3. O6o3nauum HabmonaemMoe coyeTaHue (PakTopoB
(cunpHBIN BeTep, BHICOKAs BIAXKHOCTb, 00J1a4HO) Kak coobiTue E.

OnpenenuM BepOATHOCTH, HeOOXoAMMBIE [UIisi pacueToB 1o ¢opmyne baiieca.
ATpHOpHBIE BEPOATHOCTU TMIIOTE3 (TO €CTh BEPOATHOCTU AOXKAS U MOroJsl 06e3 ocaakos, 0e3
yueTa HabJII0JaeMOTr0 COCTOSIHUS TTOTO/IbI):

P(H1)=53/173=0,306;

P(H2)=120/173=0,694.

Habntonaemoe cBUAETENBCTBO (COCTOSIHUE MOTOAbI B JI€Hb HAOIIOJCHUS) MPEACTABIISET
co0oif coueTaHue Tpex coObITHH, HAOII0AaEMBIX BMECTE: CUIIBHOTO BETPA, BHICOKOHM BIIAaKHOCTHU
u oOnauyHoctu. Cumtas 3TU COOBITHS HE3aBUCHUMBIMU (TO €CTh CUUTas, HalpuUMep, YTO
BJIQXKHOCTh HE 3aBUCUT OT OOJAaYHOCTH, W T.J.), MOKHO HAMTH YCIOBHBIE BEpPOATHOCTHU
CBUJIETENBCTBA MO (hOPMYJIE YMHOXKEHUS BEPOSATHOCTEM:

P(E/Hi) = P(E1, E2, E3/Hi) = P(E1/Hi) P(E2/Hi)P(E3/Hi), i=1, 2.

Haiinem BenuuuHbl, HEOOXOAWMBbIE 1S HPUMEHEHUS (QOPMYJBI  YMHOXKEHHUS
BEPOSATHOCTEM:

P(E1/H1)=7/53=0,132; P(E2/H1)=35/53=0,66; P(E3/H1)=8/53=0,151;
P(E1/H2)=24/120=0,2; P(E2/H2)=18/120=0,15; P(E3/H2)=27/120=0,225.

3nech, Hanpumep, P(E1/H1)- BepoATHOCTH TOTO, YTO B TEKYIIUHA J€Hb HAOIIOJACTCS
CHJIBHBIA BeTep, NPU YCIOBHM, UYTO CIEAYIOIIMHA JeHb OyAeT MOXKUIMBBIM. JTa BEJIWYHMHA
MOKAa3bIBAET, HACKOJBKO YacTO HaOJI0aeTcsi CWIbHBIK BeTep B JIHU, MPEIIIECTBYIOLINE
JOKIJIUBOU IIOTOJIE.

[ToncraBnss HaiiieHHbIE BETUYUHBI B JOPMYIY YMHOKEHUSI BEPOATHOCTEN, TIOTYyUUM:

P(E/H1) =0,132*0,66*0,151 = 0,0132; P(E/H2) = 0,2*0,15*0,225 = 0,00675.

3nech, Hanpumep, BenmmunHa P(E/H1) - BeposiTHOCTh HaOI01a€MOTO COCTOSTHUS TIOTO/TBI
(CHJIBHOTO BETpa, BBHICOKOW BIAKHOCTH M OOJAYHOCTH) MPHU YCIOBUH, YTO CIEIYIOUIUH J1€Hb
OyIIeT MOKTHBBIM.

IIpy mOCTpOEHMM SKCIEPTHBIX CHUCTEM YacTO HCHOJIb3YIOT BEPOATHOCTHBIA MOIXOZ.
Cocrasisist 0a3y 3HaHUHM, IPUMEHSIOT SKCIEPTHYIO MATPHUILY, UMEIOIIYIO CIeIYIOIINMI BUI:
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HabnwoaeHua | 3HayeHue «aa»| 3HayeHue «HeT»
1 a b
C d
10 S t
Howmepa 1, 2, ..., 10 COOTBETCTBYIOT BOIIPOCaM 3aJaHHOU MPEIMETHOMN 00JIacTH, OYKBHI a,
b, ..., t B MaccMBE 03HAUAIOT BO3MOYKHBIC BAPHAHTHI OTBETOB. MaTpuIla JOJDKHA COJIEPKATh BCE

3HaHMS SKCIIEpTa 110 JAHHOMY IIPEIMETY.

OO6nacte 3ampocoB - Ta 00JacTh, B KOTOPOM 3KCHEpTHas cHCTeMa JOJDKHA ObITh
AKCIEPTOM.

Bo3MoxHBIE BapuaHTbl OTBETOB B OJKCIIEPTHOW MaTpULE HOCAT BEPOSTHOCTHBIN
xapakrep. Onu 3angatorcs unciaamu ot 0 1o 1. Eciiv coObiTue HaBepHsIKa JOHKHO IIPOU30UTH, TO
BEPOSITHOCTH €ro nosiBieHus paBHa 1. Eciu coObiTHe He nMeeT 1maHca Mpou30MTH Koraa-nuoo,
TO BEPOSATHOCTbH €ro nosipiieHus paBHa 0. Eciu e coObITHE paBHOBEPOSTHO, TO €CTh MOXKET Kak
IIPOU30MTH, TaK U HET, TO BEPOATHOCTH €ro nosisiacHus pasHa 0,5. Bce ocTanbHbIE BO3MOXHbBIE
Cllydau JIeKaT B YKa3aHHOM JMaIla30He.

ITpumep:

3aBTpa Oyaer noxab 3aBTpa J0XKAs He OyneT

Csipo 0,6 0,4

Cyxo 0,45 0,55

3ananus A1 BBIIOJHEHHUS M METOANYECKHE PEKOMEH AU
3ananme 1
Co3pnatpe npoctyto 0a3y 3HaHuil «Tbl reiimep?», pemaromeil 3aiauy kinaccupuKanuu (C YeTKon
JIOTUKOM).

B s10i1 B3 Oyner 2 paBHOBEpOSITHBIX UCX0a: «TeMep» U «HE reimepy.

ArnipuopHsble BeposITHOCTH 0o0oux ucxonos pasHbl 0.5 (P(H) = 0.5), T.e. runoressl, 4to Hayrasn
BBIOpPAHHBIN YEJIOBEK SBISETCA WIM HE SIBIISETCS reiiMepoM, paBHOBEPOATHBI (IIpU 3TOM CyMMa
anpUOPHBIX BEPOSITHOCTEH paBHa 1, T.e. B 6a3e 3HaHUI NMPUBEIEHBI BCE BO3MOKHBIE HCXO/IbI).
Kaxnoe yTBepxaeHHE YETKO OTHOCUT UCIBITYEMOIO K OJIHOM M3 ATUX KaTeropuH, T.€. €CIIU JUIs
NepBOro Bompoca Jjs ucxoa «reimep» oyner 3anucs 1,1,0, To s ucxona «He reiMepy 3aIuch
oyzer 1,0,1.Takum o6pazom, Py u Pn u1st kaxkgoro Borpoca paBHsl 1160 1, 1m6o 0, mpu 3ToM BO
BTOPOM TMpaBUJI€ OTU 3HAYCHUS] WHBEPTHPYIOTCS (OTHOCUTENBHO IEPBOTO MpaBuia). ITO
OPUBOAUT K TOMY, YTO MakKCUMallbHO yBepeHHbIH oTBeT («TouHo na» mnu «TouHO HeT») Ha
0001 BOMPOC OJJHO3HAYHO KJIACCU(PHUITUPYET MOJb30BaTENsl KaK TeiiMepa Wik He reiimepa (cm.
Tabnumy 1).

(ITlpumeuanue: He cnenyer ykaswsiBaTh Py u Pn paBHBIMU JIpyr Apyry, T.K. 3TO O3HAuyaeT, 4TO
JTAHHOE CBUJIETEIHCTBO HE BIMSAET Ha BEPOSTHOCTh UCXOA, T.€. OECCMBICIIEHHO €ro YIIOMUHATB).
[TpencraBum npasuia, ucnonb3dyembie DC «Tbl refimep?», B BUI€ TaOIUIBI.

Tadauuna 1
Ne Yr1Bepaxnenue / Bonpoc 3akirouenue /
n/n Hcxon
reaMep HE
remep
1. Tl Urpaenib B KOMIbIOTEPHBIE UTPHI 110 6 1 Gojiee 4acoB B CyTKH | 1 0
2. Trl Opocaenib Bee es1a pau HOBOM UTPHI 1 0
3. Ot 3D-action urp y Tebst Kpy>KUTCS rOJ0Ba 0 1
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4, TwI HH 32 YTO HE TOTAIIUIITH CBOM KOMITBIOTED K IPYTY JJIs 0 1
OpTraHu3aIi COPEBHOBAHUHN IO CETH

5. Thl B OCHOBHOM TpaTHIlLIb J€HHI'U WM HAa HOBBIA UTPOBOM JHCK 1 0
WJIM Ha anrpen; KOMIbTepa
6. Tr1 HE TOTB3YeNIbCs "MBIITBI" B 3D-action urpax 0 1

B dbopmare 6a3p1 3HaHMI JaHHBIE TAOIUIIBI OYAYT 3allMCaHbl B BUJE BOIIPOCOB U UCXO/I0B,
NPUBEJICHHBIX HHUXKE.
Bomnpocksr:
Tl Urpaenib B KOMIBIOTEPHBIE UTPHI 110 6 U O0JIee YacoB B CyTKH?
Tr1 Opocaenb Bce J1ea pajid HOBOH UTPHI?
Ot 3D-action urp y Te0s Kpy>KUTCS ro0Ba?
Thl HU 32 YUTO HE MOTALIUIIb CBOM KOMIBIOTED K IPYTY AJIi OpraHU3aI[Mi COPEBHOBAHUHN IO
cetu?
Thl B OCHOBHOM TpaTHIlb JCHBIY WM HA HOBBIA UTPOBOM AMCK WIIM HA aNrpel]] KoMIboTepa?
Tsl HE oNB3yenIbes "MpImbo" B 3D-action urpax?
[eiimep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He reiimep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0

Ecnu peanuzoBbiBath qanHyto b3 B mporpamme «Manas DkcneptHas Cuctema», TO OHa
OyJIeT BBITJISAICTh CISAYIOIMHNM 00pa3oMm:

Qaitn [pasxa Cnpaexa

B -3 E Q Q:’ b & [ 1 cTpoka, 1 cronbey )
MNapone Ha pegakTUpoBaHue [ Maponk Ha YTeHue

"Tu redmep”

ABTOp: HBaHoB HBaH

Bonpocwu:

Tol Wrpaewb B KOMNbRTEpPHHE WrpH N0 6 M 604ee YyacoB B CYTKH?

Tu 6pocaeuwb BCe AeAd panu HOBOW MIpw?

0T 3D-action Mrp y Te6s Kpyxurcs roaosa?

T HM 32 YTO He NOTauMub CBOW KOMNLWTEP K APYry AAs OpraHM3aunM COpPeBHOBAHM
T B OCHOBHOM TPaTHUb NEHbIW WAW HA HOBHA MIPOBOW AMCK, MAM HA anrpeda Komn
T He noab3yewbcs “muuwbp' B 3D-action wurpax?

re#anmep, 6.5, 1,1,06.5, 2,1,06.5, 3,0,06.5, 4,6,6.5, 5,1,08.5, 6,0,0.5
He res#mep, 6.5, 1,0,0.5, 2,0,0.5, 3,1,0.5, 4,1,0.5, 5,0,0.5, 6,1,0.5

3aganue 2

3arpy3ure B nporpammy «Mamnas ODkcnieptHast CucTeMa» M U3y4UTE PUMEPHI U3 Manku «basbl
3HaHui». Ha ocHOBaHME pacCMOTPEHHBIX MPUMEPOB MONPOOYHTE COCTaBUTh cOOCTBEHHYIO B3,
CBSI3aHHYIO C Baleil npodeccHoHaNIbHOM NesITeIbHOCTBIO.

Pexomenayemas iureparypa:

1. [TansmoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTennekTyanbHble CHCTEMBI U
TEXHOJIOTHUH DJIEKTPOHHBIN pecypc : yuebHoe nocodue / C.B. [TaapmoB. - Camapa : [ToBomkckwii
TOCY/IapCTBEHHBI YHUBEPCHTET TeJIeKOMMYHUKanuid u nHpopmaruku, 2017. - 195 c. - Kuaura
HaxoauTtcs B 6azoBoii Bepcuu bC IPRbooks.

2. CeicoeB, [I. B. BBenmenue B Teopwro HCKYCCTBEHHOTO HWHTEJUIEKTa : Y4eOHOE
nocobue / JI. B. Crsicoes, O. B. Kypunta, /1. K. IIpockypun. — Mocksa : Al [lu Ap Menua,
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2021. — 170 c. — ISBN 978-5-4497-1092-5. — Texkcr : snextponnsiii // Lludposoit
00pazoBaTenbHBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/108282.html

8.1.2. IlepedyeHpb TONMOIHUTEILHON JTUTEPATYPbI:

1. AsepuenkoB, B. M. Cucrema QopmupoBanusi 3HaHuil B cpexe WHTepHeT :
Monorpadus / AsepuenkoB B. . - bpsHck : bpsHCKHI TOCyZapCTBEHHBIM TEXHUYECKUN
yauBepcureT, 2012. - 181 c. - Kaura naxogurcs B 6azoBoii Bepcuu DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEIICKTA : yueOHOoe mocobue : [16+]
/ C. W. TlaBnoB. — Tomck : ToMCKHii TOCYyTapCTBEHHBI YHUBEPCUTET CHCTEM YIIPaBJICHUS U
paauosnexkrponuku, 2011. — Yacte 1. — 175 c. — Pexum pgocryna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEJUIEKTA : yueOHoe nocobue / C. 1.
[TaBnoB. — Tomck : ToMCkHII TOCYJapCTBEHHBIH YHHUBEPCUTET CHUCTEM VYIPaBICHUS W
paauosnekrponuku, 2011. — Yacte 2. — 194 c. — Pexum pgocryna: nmo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cucrembl HCKyCCTBEHHOTO MHTEIUIEKTA : yueOHOe rocodue : [16+]
/ H. E. CepreeB. — Taranpor : FOxubiit henepanpubiii yausepcuret, 2016. — Hacts 1. — 123 ¢. :
CXEeM., Hi., Ta01. — Pexum JIOCTyna: o MTOITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

S. Cotnuk, C. JI. IIpoekTupoBaHuE CHCTEM MCKYCCTBEHHOI'O MHTEJUIEKTA : yuyeOHOe
nocob6ue / C. JI. Cotnuk. — 3-e uzn. — MockBa : UnTepHer-YHuBepcurer MupopmMamoHHbIx
Texuonorumit (MHTYUT), At [Iu Ap Meama, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Texkcr : anexktponnsiit // Lludpooit oopazosarensubiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html.

HNuTepHeT-pecypcebl:

1. Bopoiicknit @. C. MupopmaTnka. DHIUKIONEANIESCKUN CIIOBapb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHbIE HMH(OPMAIMOHHBIE M TEIEKOMMYHHUKAIIMOHHBIE TEXHOJOTHH B
tepMuHax ¥ ¢akrax. - M.: ®USMATIIUT, 2006. - 768 c. — JlocrymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. NBanos B. OcHOBBI HCKYCCTBEHHOT'O AHTEIIJIEKTA -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOTO MHTEJUIEKTA; YUeOHO-MEeTOoI. mocodue. —
http://www.studfiles.ru/preview/2264160/

4, Cair OCHOBBI nmn -

https://sites.google.com/site/osnovyiskusstvennogointellekta/

S, Cob6onb b.B. Mudopmatuka: yueonux/ b.B. Coboinb [u np.] — U3a. 3-e, nonomH.
u mnepepab. — PocroB ©/: ®enmkc, 2007. — 446 c. — MHocrymno: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar
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1. OOmue moJI0KeHUA

CamocrosarenbHass pabora — IulaHUpyeMass y4yeOHas, y4eOHO-HCCIIeoOBaTeNbCKasl,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpemnojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTusl (MpU YaCTUYHOM HEMOCPEJCTBEHHOM YYacTUU MPEnojaBaTelid,
OCTaBJISIONIEM BEIIYIIYIO POJIb 32 PabOTOM CTYACHTOB).

CamocrostensHas padota crynaeHToB (CPC) B BY3e siBiseTcs BaKHBIM BUIIOM YUEOHOM
Y HAy4YHOH JCATEIBHOCTH CTYICHTA.

K ocHOBHBIM BUZaM caMOCTOSATEIbHON PaOOTHI CTYI€HTOB OTHOCSTCS:

— (dopMupoBanme © YCBOGHHE COJCpKAaHMS KOHCIEKTa JIeKIuid Ha 0ase
PEKOMEH/IOBAaHHOW  JIKTOPOM  y4eOHOW  JuTeparypbl, BKIOYas  HH(OpPMALUOHHBIE
o0pa3oBaTeNbHbBIC PECYPCHI (NMEKTPOHHBIC YICOHUKH, DIIEKTPOHHBIC OMOIMOTEKH | JIP. );

— HaIlKMCaHME JT0KJIAJ0B;

— MOJITOTOBKA K CEMUHApaM, IPAKTUYECKUM U J1a00paTOpHBIM paboTam, ux oopmiieHue;

— COCTaBJIEHUE AaHHOTUPOBAHHOI'O CIIMCKa CTAaTedl M3 COOTBETCTBYIOIIUX >KYPHAJOB IO
OTpacJiIM 3HaHUM (IIe1aroru4ecKux, ICUX0JIOTMYECKUX, METOIMYECKUX U JIP.);

— BBITNIOJIHEHHE YUeOHO-UCCIIEeI0BATENbCKUX PA0OT, MPOEKTHAS e TeIbHOCTD;

— MOATOTOBKA MPAKTHYECKUX pa3pabOTOK M PEKOMEHJAIMA 10 PEIICHUI0 MPOOIeMHON
CUTYaIlUH;

— BBIIOJIHEHHUE JOMAIIHUX 33JIaHUI B BUJE PEUICHUS OTIEIbHBIX 3a7a4, MPOBEICHUS
TUTIOBBIX PACYeTOB, PACUYCTHO-KOMITBIOTEPHBIX W HHIWBHIYaJIbHBIX pPa0OT 1O OTICIHHBIM
pazzenam cojiepKaHusl AUCLHUIUIMH U T.[.;

— KOMIBIOTEPHBIM TEKYUIUIl CAMOKOHTPOJIb U KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
AJIEKTPOHHBIX 00YYAIOIIMUX U ATTECTYIOLIUX TECTOB;

— BBITMIOJTHEHHE KYPCOBBIX paboT (MPOEKTOB) B paMKaX JUCIMILINH;

— BBITIOJIHEHUE BBIMTYCKHOM KBaTU(UKAITMOHHON PabOThI U JIp.

MeTtoauka opraHu3ali CaMOCTOSITENIbHOM pabOThl CTYAEHTOB 3aBUCUT OT CTPYKTYpBHI,
XapakTepa MU OCOOEHHOCTEHW HM3y4aeMoH AMCLUUIUIMHBL, 00be€Ma 4acoB Ha €€ H3ydeHHue, BUAA
3a/laHuil ISl CaMOCTOSITENIbHON pabOThl CTYAEHTOB, MHAMBHAYAJIbHBIX Ka4eCTB CTYJIEHTOB U
yCIoBUM y4eOHOI esaTeIbHOCTH.

[Ipomiecc opranmzanuu CaMOCTOSITENIPHOM pabOThl CTYIEHTOB BKIIOYAeT B ceOs
CJIEIYIOINE ATAIbI:

® TI0JIrOTOBUTENIbHBIN (OIpeneseHne IeNel, COCTaBI€HHWE MpPOrpamMmbl, MOATOTOBKA
METOAMYECKOro o0ecredeHns, NOAroTOBKa 000pYyI0BaHUs);

® OCHOBHOM (peanu3anys MporpaMMbl, UCIIOIb30BaHUE NIPUEMOB MOMCKa MH(POpMaIUH,
YCBOEHHUA, NepepaboTKH, NPUMEHEHUs, IepeAadyu 3HaHuM, (QUKCUPOBAHUE PpE3YNIbTATOB,
caMOOpraHu3aIys rnpoiecca paboThsl);

® 3aKJIIOYUTENbHBIN (OLIEHKAa 3HAYUMMOCTH M aHaJIM3 Pe3yJbTaTOB, UX CHUCTEMaTU3allNs,
orneHka H(G(PEKTUBHOCTH TPOrpaMMbl U TNPUEMOB pPaOOTHI, BHIBOJALI O HAMPABICHUAX
ONTUMM3AINH TPYIQ).

2. Ilean W 3a1a4M CaMOCTOSITEIbHOH PaGoThI

[Tpu opranuzanuu CPC BaXHBIM U HEOOXO/IUMBIM YCIIOBUEM CTAaHOBSTCS (POPMUPOBAHKE
YMEHHUSI CaMOCTOSATENbHOW paboThl A NpUOOpeTeHUs] 3HAHWH, HABBIKOB M BO3MOXHOCTH
OpraHu3aIy y4eOHOU U HaydHOW JesaTenbHOCTH. Llenpro camocTosTeIbHOM paboThl CTYJIEHTOB
ABISICTCA OBJIAJeHUE (PyHIAaMEHTAIbHBIMU 3HAHUSAMHU, HPOPECCUOHATIBHBIMH YMEHHSIMHU U
HaBbIKAMHU  JIEATENBHOCTH MO MPOQMII0, ONBITOM TBOPYECKOH, HCCIIEeI0BATENbCKON
JESATEIBHOCTH. CamocrosaTenbHass ~ paboTa  CTYIEHTOB CIOCOOCTBYET  Pa3BHUTHUIO
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CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPTaHW30BaHHOCTH, TBOPUYECKOTO MOJIX0a K PEIICHHUIO
mpo0JeM yueOHOTo U podheCcCHOHATBFHOTO YPOBHS.

3agauamu CPC siBasitoTcs:

® cHUCTEeMAaTH3allMs M  3aKPCIUICHUE IIOJIYYCHHBIX TEOPETHYECKUX 3HAHWH |
MPAKTUYECKUX YMEHUHN CTYICHTOB;

e yriIyOJieHHE U paCIIMPEHUE TEOPETHUECKUX 3HAHUIA,

e (GopMHpPOBaHWE YMEHHI HCIOJIb30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAITUIO M CIICIHATBHYIO IUTEPATypY;

® pa3BUTHE IO3HABATEIBHBIX CIIOCOOHOCTEH W AKTUBHOCTHU CTYJCHTOB: TBOPYECKOM
WHUIMATHBBI, CAMOCTOSTEITbHOCTH, OTBETCTBEHHOCTH U OPTraHU30BAHHOCTH,

¢ (GOpMHpPOBAHHE CAMOCTOSTEIBHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO M CAaMOPCaTH3aIIHH;

® DPa3BUTHE MCCIIEIOBATEIIBCKUX YMCHHIA,

® JCMOJB30BAaHUE MaTepuaia, COOPAHHOTO W TOJYYCHHOTO B XOJE CaMOCTOSTEIbHBIX
3aHATHH HA CEMUHApaxX, Ha MPAaKTHYECKHMX M Ja0OpaTOPHBIX 3aHATHSIX, MPH HAIMUCAHUU
KYPCOBBIX U BBITYCKHON KBaTM(PUKAIUOHHONH padoT, ainsi 3PQPEKTUBHON IMOATOTOBKH K
UTOTOBBIM 334€TaM M SK3aMCHaM.

3. TlopsI0K BHINOJTHEHHS CAMOCTOSITEIbHOI PadoThl MATHCTPAHTOM
3.1. Memoouueckue pexomenoayuu no pabome ¢ y4eOHOU Tumepamypou

[Ipu pabGote ¢ KHUTrOM HEOOXOAMMO MOAOOPATH JUTEPATYPY, HAYUUTHCS MPABHIBHO €€
YUTaTh, BECTH 3amucu. [ mogdopa aurepaTypsl B OMOIMOTEKE UCTIOIB3YIOTCS anaBUTHBIN U
CUCTEMATUYECKUIN KaTaJlIOI!H.

Ba)xHo MOMHUTH, YTO palnMoOHANbHBIE HABBIKKM Pa0OTHI C KHUTOW - 3TO BCerja OOJbIas
SKOHOMHSI BpEMEHU U CUJI.

[IpaBuwiibHbIE 1O0OP YYEOHMKOB PEKOMEHAYETCS IPEroAaBareieM, YHUTAIOIUM
JEKIMOHHBIN Kypc. HeoOxomumas nutepaTypa MOXKET OBITh TakKe yKa3aHa B METOAMYECKHX
pa3paboTKax Mo JaHHOMY KypcCy.

N3yuas matepuan no yueOHUKY, CIEAyeT MEPEXOIUTh K CIEAYIOIEMY BOMPOCY TOIBKO
1ocjie TPaBUIBHOTO YSCHEHHUS MpPEIbIIyIero, OMNHUChbIBas Ha Oymare BCE BBIKIAAKU U
BBIUKCJICHHS] (B TOM YHUCJIE T€, KOTOpble B yYEOHHMKE OMYIIEHbl WM Ha JEKIUU JaHbl IS
CaMOCTOSITEIIbHOTO BBIBO/JIA).

[Tpu u3yueHuu n000# AUCHUTUIHHBI OOJIBIIYIO U BXKHYIO POIIb UTPAET CaMOCTOSITeNbHAS
UHAMBHUYyallbHas paldoTa.

Oco0oe BHHMaHHE CcJeAyeT OOpaTUTh Ha OINpeAelieHHEe OCHOBHBIX TMOHSTHH Kypca.
CryneHT noKeH NoApoOHO pa3Ouparh NPUMEPHI, KOTOPbIE MOSCHSIOT TaKUE ONpPENEIECHUS, U
YMETh CTPOHUTH AaHAJIOTWUYHBbIE MPUMEPHI camMocTosTeNbHO. HyXHO 100MBAaTbCI TOYHOTO
NpPEJCTaBICHUsT O TOM, YTO H3ydaelb. [lone3HO cOCTaBisATh ONOpPHbIE KOHCHEKTHI. [Ipu
M3YYeHUU MaTepuaia 1o y4eOHUKY TOJIE3HO B TeTpaau (Ha CHEeNUalTbHO OTBEJICHHBIX IOJSIX)
JIOTIONHATh KOHCIIEKT JeKiuil. TaM ke cienyeT OTMe4aTh BOIPOCHI, BbIAEICHHBIE CTYIECHTOM
JUIS1 KOHCYJIBTALUM C MPENOIaBaTeNIEM.

BrIBOIBI, TIONTYyUEHHBIE B pe3yibTaTe U3YUYCHHs, PEKOMEHIYETCSI B KOHCIIEKTE BBIICTIATh,
9TOOBI OHU TIPH MEPEUUTHIBAHUH 3AMUCEH JTy4Ille 3alIOMUHAIIUCH.

OnpIT MOKa3bIBa€T, YTO MHOTMM CTY/IE€HTaM IOMOTaeT COCTABJIEHHWE JIMCTAa OMOPHBIX
CUTHAJIOB, COJIEpIKaIIero BayKHEHIIMe 1 Haubosee 4acTo ynorpednasieMbie OpMYIIbl U TOHSATHS.
Takoil TUCT moMoraer 3aroMHUTH (OPMYJIbl, OCHOBHBIE IMOJIOKEHUS JIEKIUH, & TAKKEe MOXKET
CIIYXKUTb MTOCTOSIHHBIM CIIPABOYHUKOM JUISI CTYAECHTA.

UreHne Hay4dHOTO TEKCTa SIBJISIETCS YacThIO MO3HABAaTEIbHOU jaedrenbHocTH. Ee nenp —
U3BIIEYCHHE U3 TEKCTa He0OXoauMoi nHopmaru. OT TOro Ha CKOJIBKO OCO3HAHHA YHUTAOLTUM
coOCTBeHHasi BHYTPEHHSSI YCTaHOBKA MPH OOpaIIeHWH K TEYaTHOMY CJIOBY (HaWTH HY>KHBIE
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CBCACHUA, YCBOUTH I/IH(I)OpMaI_[I/IIO MOJIHOCTBIO WJIM YaCTUYHO, KPUTHYCCKHU MPOAHAIIU3UPOBATH
MaTepHua U T.I.) BO MHOTOM 3aBUCHT 3(P(PEKTUBHOCTD OCYIIECTBIIEMOTO ICHCTBHS.

Brinensior uemuvipe ocnogHble ycmanoeKu 6 YmeHuu HAy4Ho20 meKcma.

MH(OPMALIMOHHO-TTOUCKOBBIN (3a/1a4a — HAITH, BBIACTUTH UICKOMYIO HH(OPMALIUIO)

ycBauBaromiasi (yCHJusi 4YWTaTelsd HaNpaBleHbl HA TO, YTOOBI KaK MOKHO IIOJIHEE
OCO3HAaTh W 3allOMHUTh KaK CaMU CBEJCHHS H3JaraeMble aBTOpPOM, TaK U BCIO JIOTHKY €ro
paccyX1eHUi)

AQHAIUTUKO-KPUTHYECKAsl (YUTATeNIb CTPEMUTCS KPUTUYECKH OCMBICIUTh MaTepHall,
[POAHAJIM3UPOBAB €0, ONPEICIIUB CBOE OTHOLICHNUE K HEMY)

TBOpUECKas (CO3[JaeT y YHUTATessl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPABHOI
IOYHKT JJIS CBOUX PAacCyKICHHUH, KaKk 00pa3 JUlsl JEHCTBUS MO aHAJIOTHUH U T.II. — UCIOJIB30BATh
CYXKICHHSI aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaONIoAeHUs, pa3pabOTaHHYI METOJHUKY,
JIOTIOJIHUTD UX, [TOIBEPIHYTh HOBOM IIPOBEPKE).

OcHognbie 8U0bl CUCMEMAMUZUPOBAHHOLL 3aNUCU NPOYUMAHHO2O0:

AHHOTI/IpOBaHI/IC — HNOpCACIbHO KPAaTKOC CBA3HOC OIMMCAHUC HpOCMOTpeHHOﬁ U1
HquHTaHHOﬁ KHHUI'1 (CTaTLI/I), €C CoOACpKaHUA, HCTOYHHUKOB, XapaKTEpa U HA3HAUYCHMU
HJIaHI/IpOBaHI/Ie — KpaTkKad JIOTHYCCKasA opraHu3anus TCEKCTA, PACKpPbIBAIOIIAA

COJIEpXKaHUE U CTPYKTYPY U3y4aeMOro Marepuania;

TesupoBaHne — JTaKOHMYHOE BOCIPOM3BEIECHUE OCHOBHBIX YTBEP)KICHHMI aBTOpa 0e3
MpUBJICYCHHS (PAKTUUECKOTO MaTepuara;

[{utrpoBaHue — TOCIOBHOE BBITMCHIBAHUE U3 TEKCTA BBIICPIKEK, H3BJICUCHNUN, HanboIee
CYILIECTBEHHO OTPAXKAIOIINX Ty WJIK UHYIO MBIC]Ib aBTOPA;

KoHcnekTtupoBanue — KpaTKoe€ U IIOCIIEIOBAaTEIbHOE M3JI0KEHHE COICPIKAHMS
MIPOYUTAHHOTO.

KoHcnekT — cinoxHbIi cr1oco0 M3JI05KEHUs COACP KAHNUS KHUTHU MM CTAaThU B JIOTUYECKON
nocnea0BaTebHOCTU. KOHCIIEKT akKyMyJIHpyeT B ce0e Mpeablayline BUIbl 3alHUCH, TT03BOJISET
BCECTOPOHHE OXBAaTUTh COACPKAHUE KHUTH, CTaTbU. [103TOMY yMEHHE COCTaBIATH IIJIaH, TE3UCHI,
JienaTh BBIIUCKUA U JPYTUE 3allUCH OIIPENEIAET U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue pexomenoayuu no coOCmasieHur0 KOHCHeKma.

1. BHUMaTenbHO MPOYUTANTE TEKCT. YTOYHUTE B CIIPABOYHOM JIUTEpAType HEMOHSATHbIE
cnoBa. [Ipu 3anucu He 3a0ybTe BHIHECTH CIIPABOYHBIE JaHHBIEC HA MOJISl KOHCIIEKTA;

2. BeienuTe riaBHOE, COCTaBbTE IJIAH;

3. Kparko cdopmynupyliTe OCHOBHBIE TOJOXEHHS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpA;

4. 3akoHCHEKTUpYTe  Marepual, 4YeTKO  cieays  nyHkraM  1uiaHa.  Ilpu
KOHCIIEKTUPOBAHNUU CTapalTECh BBIPA3UTh MbICIb CBOMMHU CJIOBAMM. 3alMCH CIEAYET BECTH
YETKO, SICHO.

5. I'pamoTHO 3anuchbiBaiiTe uTatel. LluTHpys, yduThiBaiiTe JJaKOHUYHOCTh, 3HAYUMOCTb
MBICIIH.

B TekcTe KOHCIEKTa KeNnaTesIbHO IPUBOJAUTE HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
nokazatenbeTBa. [Ipu odopMieHHH KOHCIIEKTa HEOOXOIUMO CTPEMHTHCS K €MKOCTH KaXKIOoro
npeuioskeHusl. MBICIM  aBTOpa KHUTH CIIEAyeT u3jaraTb KpaTko, 3a00TsACh O CTHIE U
BBIPA3UTEIbHOCTH HAMMCAHHOTO. YHCIIO AOMOIHUTENBHBIX JIEMEHTOB KOHCIIEKTA JIOJKHO OBITh
JOTMYECKH  OOOCHOBAaHHBIM,  3alMCH  JOJDKHBI  PaclpeleNiaThCsi B ONpeAeTICHHOU
MIOCJIEIOBATEIbHOCTH, OTBEYAIOIIEH JOTUYECKON CTPYKType mpousBeacHus. Jns yTouHeHus u
JIOTIOJTHEHUSI HE0OXO0AUMO OCTABJIATh MOJIS.

OBnazneHne HaBbIKAMU KOHCIIEKTHPOBAHHS TPeOyeT OT CTyAEHTa LeJeyCTPEMIIEHHOCTH,
MOBCEHEBHOM caMOCTOATENbHOI paboThI.
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4. KoHTpOJb caMOCTOATeTbHON PadoThI

KoHTpoJib caMOCTOSITENIbHOM pabOTHI TPOBOIUTCS IIPETIOIaBATENIEM B ayAUTOPHUU.

[IpenycMOTpeHbl cleayrolMe BHIBI KOHTpOJA: cobeceqoBaHue, oOleHKa pedepara,
OIICHKA MPE3CHTAIINH, OLIEHKA YYacTHs B KPYTJIOM CTOJIE, OLIEHKA BHIMIOJHEHHUS MMPOCKTA.

[TonpoOHble KpUTEpUU OLICHMBAHMS KOMIETCHLUUU mnpuBereHbl B DoHAE OLEHOYHBIX
CPEJICTB JIJIsl TPOBEACHUS TEKYIIEH U MPOMEXYTOUHON aTTEeCTaIUU.

5. Cnucok jqureparypsl Ajs BbinoaHennss CPC

Pexomenayemasi iureparypa:

OcHoBHas nuTepaTypa:

1. [TanrpMoB, OCHOBBI MCKYCCTBEHHOTO HWHTEJUIEKTa : ydeOHoe mocobue / 1O. A.
AnrtoxunHa, A. A. Osogenko, M. JI. Kpuuesckuii, FO. A. MapteinoBa. — Cankrt-IletepOypr :
I'VAIIL, 2022. — 169 ¢. — ISBN 978-5-8088-1720-3. — Tekcrt : snektpoHHbIid / JlaHb :
3JIeKTPOHHO-Onbmoreunas cucrema. — URL: https://e.lanbook.com/book/263933

2. CricoeB, /I. B. BBenenue B TeOpHIO MCKYCCTBEHHOT'O HHTEIUIEKTa : Yy4eOHOE
nocobue / JI. B. Cricoes, O. B. Kypunta, /1. K. I[Ipockypun. — Mocksa : Aii [lu Ap Menua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekct : anektpoHHbii // LudpoBoi
00pazoBarenbHbIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/108282.html

[IepedyeHb AOMOTHUTENBHON JIUTEPATYPBL:

1. lanpiruna, WM. B. OcCHOBBI HCKYCCTBEHHOTO uHTeiekTa. JlabopaTopHblii
npaktuky™m / . B. Taneiruna, JI. B. Iansiruna. — 2-e usn., crep. — Cankt-IletepOypr : Jlans,
2023. — 364 c¢. — ISBN 978-5-507-47274-1. — TekcT : 3neKTpoHHBIN // JIaHb : 3JE€KTPOHHO-
oubnmmoreunas cucrema. — URL.: https://e.lanbook.com/book/351809

2. berumes, WM. P. HckyccTBeHHBI HHTEIUIEKT U pPOOOTOTeXHUKA. [ occapuit
norsituii / U. P. Berumes, 3. . XucamoBa. — Mocksa : I[Ipocmekr, 2021. — 63 c¢. — ISBN
978-5-392-33906-8. — TekcT : aneKTpoHHBIN // JIaHb : 31€KTpOHHO-OMOIMOTEeYHAs: CUCTeEMa. —
URL.: https://e.lanbook.com/book/227525

3. IToesxaesa, E. B. MckycCTBEHHBINM MHTEIUIEKT B TEOPUU MEXAHU3MOB MAIIWH U
poboroTexHuke : yueoHoe mocodue : B 3 yactax / E. B. TloesxaeBa. — Ilepms : [THUITY, 2020
— Yacte 1 — 2020. — 118 c. — ISBN 978-5-398-02373-2. — TekcT : anekTpoHHbIH // JlaHb :
3IIeKTPOHHO-OnOmmoreunas cucrema. — URL: https://e.lanbook.com/book/239702

4. Cotnuk, C. JI. [IpoekTupoBaHHe CHCTEM MCKYCCTBEHHOTO MHTEJUIEKTA : yuyeOHOe
nocobue / C. JI. Coruk. — 3-e m3n. — Mocksa : UaTepHeT-YHuBepcuter MH(DOpMaIIOHHBIX
Texnonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Texcr : anexTpoHHsIi // L{ludpoBoit oOpazoBaTenbHbIM

WHTepHeT-pecypcesl:

1. Bopotickuit @. C. UHpopmaTuka. DHIMKIONEANYECKUN CIOBapb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHbIE HH(POPMALMOHHBIE M TEIEKOMMYHUKAI[MOHHBIE TEXHOJOTHUH B
tepMuHax u ¢akrax. - M.: ®USMATIINUT, 2006. - 768 c. — JlocrymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. NBanoB B. OcCHOBBI HCKYCCTBEHHOT'O AHTEJIJIEKTA -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.htmi

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa; Y 4eOHO-METO . TTocodue. —
http://www.studfiles.ru/preview/2264160/

4, Caiit OcHOBBI nn -

https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Cob6onb b.B. Uudopmatuka: yueonux/ b.B. Coboinb [u np.] — U3a. 3-e, nonomH.
u mnepepab. — PocroB w/J[: ®enmkc, 2007. — 446 c. — MocrynHo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar
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